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STAFF REPORT AND RECOMMENDATION 

 Belmont Terrace  

Public Hearing for Belmont Terrace Preliminary  
Plat and Planned Residential Development (PRD) 

HEARING EXAMINER:                    Mr. Phil Olbrechts, City of Monroe Hearing Examiner 

DATE:  July 16, 2019 

FILE NUMBERS: PLPRD2019-01 

DESCRIPTION: Public Hearing for Belmont Terrace Preliminary Plat and Planned 
Residential Development (PRD) to subdivide approximately 4.75 
acres into 19 lots in the Urban Residential (UR9600) zoning district.  

APPLICANT: Matthew J. Hough, PE on the behalf of CPH Consultants 
11431 Willows Road NE, Suite 120 
Redmond, WA 98052 

PROJECT LOCATION: SEC 36 TWP 28 RGE 06TR 2 OF SNO CO LTS 31-(7-80) REC AF 
NO 8103090166 BEING A PTN OF NW1/4 NE1/4; otherwise known 
as 18830 134th Street SE, Monroe, Washington, 98272.  Snohomish 
County Tax Parcel Number(s): 28063600101900.   

HEARING DATE: July 16, 2019 at 3:00 PM  

HEARING LOCATION: Monroe City Hall  
Council Chambers 
806 West Main Street 
Monroe, WA 98272 

STAFF CONTACT:                Anita Marrero, Senior Planner, City of Monroe 
 

A. PROJECT DESCRIPTION  
The applicant, CPH Consultants, has submitted an application for preliminary plat and planned 
residential development (PRD) approval of a 19 lot subdivision/PRD on approximately 4.75 acres 
(approximately 206,910 square feet).  The subject project is zoned Urban Residential (UR9600).  
The project site is addressed as 18830 134th Street SE, Monroe, WA 98272; and is identified by 
Snohomish County Tax Parcel Number 28063600101900. The subject site contains a single-
family residence.  Conceptual street improvements, clearing and grading, and installation of all 
utilities (sewer, water, storm, power, gas, telephone, cable and telecommunications, etc.) have 
been reviewed for compliance with the development standards in the applicable sections of the 
Monroe Municipal Code, as well as other pertinent documents adopted by reference in the 
code.  Frontage improvements, including pavement, curb, gutter, planters, and sidewalks, will 
be required along internal access roads and along 134th Street SE adjacent to the project site. 
 
 

B. GENERAL INFORMATION 
1. Applicant:  

CPH Consultants  
11431 Willows Road NE, Suite 120 
Redmond, WA 98052 

 
2. Contact Person:  

Matthew J. Hough, PE 
 CPH Consultants 

 11431 Willows Road NE, Suite 120 
 Redmond, WA 98052 

Leigh Anne
Typewritten Text
ATTACHMENT #1
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3. General Location: 

The site is located at SEC 36 TWP 28 RGE 06TR 2 OF SNO CO LTS 31-(7-80) 
REC AF NO 8103090166 BEING A PTN OF NW1/4 NE1/4; otherwise known as 
18830 134th Street SE, Monroe, Washington, 98272.  Snohomish County Tax Parcel 
Number(s): 28063600101900. (Exhibit 2).   
 

4. Site Address:  
18830 134th Street SE, Monroe, WA 98272 
 

5. Description of Proposal:  
The applicant is requesting preliminary plat and planned residential development 
approval for a 19 lot subdivision on approximately 4.75 acres in the Urban 
Residential (UR9600) zoning district with associated grading, drainage 
improvements, landscaping, and street frontage improvements.  The existing single-
family residence will be demolished. The proposed development will take access 
from 134th Street SE.  

6. Critical Areas:  
The City’s critical areas map does not indicate critical areas on the subject site.  The 
applicant submitted a wetland report stating that no wetlands or streams were 
present on the subject parcel (Exhibit 16).   
 

7. Comprehensive Plan Land Use Designations, Zoning Designations, and Existing 
Land Uses of the Project Site and Surrounding Area: 

 

 

 

 

 

 

 

 

 

 
8.  Public Utilities and Services Provided by: 

Water: City of Monroe Gas: Puget Sound Energy  

Sewer: City of Monroe Cable TV: Comcast 

Garbage: Republic Services Police: City of Monroe 

Storm 
Water: 

City of Monroe Fire: Snohomish County Fire District No. 7 

Telephone: Verizon School: Monroe Public Schools 

Electricity: Snohomish County PUD No. 1 Hospital: Evergreen Health 

 
 

C. APPLICATION REVIEW PROCESS 
1. Regulatory Requirements for Review of Quasi-Judicial Actions:  

Pursuant to Monroe Municipal Code (MMC) Sections 21.20.050(F) and 21.50.120, 
preliminary plats and planned residential developments are quasi-judicial actions 

AREA EXISTING LAND USE 

DESIGNATION 

ZONING EXISTING USE 

Project Site Low Density SFR Urban Residential 
(UR9600) 

Single-family residential 

North of Site Low Density SFR Residential 4 Dwelling 
Units Per Acre (R4) 

Single-family residential 

South of Site Low Density SFR Residential 4 Dwelling 
Units Per Acre (R4) 

Single-family residential 

East of Site Low Density SFR 
 

Residential 4 Dwelling 
Units Per Acre (R4) 

Single-family residential 

West of Site Low Density SFR 
 

Residential 4 Dwelling 
Units Per Acre (R4) 

Single-family residential 
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subject to a public hearing with the Hearing Examiner as the final decision body for 
the application.  
 
When an applicant seeks a concurrent land use approval for a quasi-judicial action, 
the City may consolidate all project permit applications for the development proposal 
so that the review process does not involve more than one open record hearing and 
one closed record appeal, in accordance with MMC Sections 21.50.120 (Note 3) and 
21.50.130. In this case, the applicant has submitted an application for concurrent 
review of a preliminary plat and planned residential development. The reviews of 
these applications have been consolidated per MMC 21.30.010 and 21.50.130.  

 
The decision of the Hearing Examiner shall be final and conclusive, unless appealed 
as provided by law, in accordance with MMC Chapter 21.60. Appeals of final 
decisions on preliminary plats and preliminary PRD’s may be appealed to 
Snohomish County Superior Court (MMC 21.50.120). 

 
2. Application Submittal and Completeness:  

The Belmont Terrace Preliminary Plat/PRD application was received by the City of 
Monroe on February 6, 2019 (Exhibit 4). The application was deemed complete and 
vested on February 25, 2019 (Exhibit 5).  
 

3. Public Notification and Comments:  
Public notice for the application was provided in accordance with the requirements of 
MMC section 21.40.010. A Notice of Application was published, mailed, and posted 
on February 27, 2019 (Exhibit 6 - 6E). A public comment period was provided from 
March 13, 2019 through 5:00 PM on February 7, 2019. No public comments were 
received and one (1) agency comment from PUD were received. (Exhibit 7A). 

 
A Notice of Public Hearing was published, mailed, and posted on July 5, 2019 
(Exhibit 9 – 9D). The date of the open record public hearing with the Hearing 
Examiner is set for July 16, 2019 at 3:00 PM. Public testimony may be provided 
during the public hearing pursuant to MMC 21.50.060(C). 

 
4. Environmental Review:   

A Determination of Non-Significance (DNS) was issued on May 10, 2019 (Exhibit 8). 
The DNS provided a comment and appeal period ending at 5:00 PM on May 24, 
2019. No appeals regarding the SEPA threshold determination were received by the 
City during the specified appeal period.  
 

 

D. FINDINGS OF FACT 
1. Application Submittal and Completeness: 

The application was submitted on February 6, 2019 and determined to be complete 
on February 25, 2019.  
 

2. Environmental Review: 
A SEPA Determination of Non-Significance (DNS) was issued on May 10, 2019. No 
comments or appeals on the SEPA threshold determination were received.  
 

3. Bulk Requirements and Dimensional Standards:  
Per MMC section 18.10.050 Zoning Land Use Matrix, and MMC section 18.10.140 
Bulk Requirements and Table A, the development shall comply with the following 
standards for the Urban Residential (UR9600) zone for single family residential 
development: 
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Excerpt of MMC 18.10.140 – Table A 
Residential Zoning District Bulk Development Requirements for PRDs in UR9600 

Zoning 

Bulk Requirement Standard for PRDs 

Maximum density  3.63 dwelling units per acre 

Minimum lot width  30 feet 

Minimum front yard setback  10 feet to the living area/20 feet from the garage 

Minimum side yard setback  5 feet 

Minimum rear yard setback  10 feet 

Maximum building height  35 feet 

Maximum lot coverage  60% 

Landscape buffer 10 feet* 
*  A landscape buffer is required along the outside of the development where it abuts a standard 

subdivision or different zoning district [MMC 18.10.140(Table A - Note 15)]. 
 

4. Density Calculations and Allowance:  
Sections 18.10.010(B), 18.84.080(K), 18.84.140, and 18.84.160(A) of the MMC 
delineate how an applicant can determine the maximum allowed residential density 
for a PRD.  

 
To calculate the maximum allowed base density for a site in the UR9600 zone, 
multiply the gross site area, in acres, by 3.63. The base density for the Belmont 
Terrace site, with a gross site area of 4.75 acres, would be calculated as follows. 

 

Step 1. Gross site area (in acres) * 3.63 (3.63 dwelling units per acre in the UR9600 
zone): 

4.75 acres * 3.63 = 17.24 dwelling units (base density) 
 

Regulations governing the application of a density bonus to a PRD can be found in 
MMC 18.84.080(K)(2-4), MMC 18.84.150, and MMC 18.84.160(C). With the 
inclusion in a PRD of the required amount of open space specified in MMC 
18.84.080(A)(1)(Table 1), a thirty percent density bonus will be granted in the 
UR9600 zone. Determining the density bonus in the UR9600 zone entails multiplying 
the base density calculated above by 0.30 to determine the total number of bonus 
units allowed for the PRD. The density bonus for the subject site would be assessed 
as follows. 

 

Step 2. Base density * 0.30 (30 percent density bonus allowance for the R4 zone): 

17.24 dwelling units (base density) * 0.30 = 5.17 units (density bonus) 
 

Step 3. Density bonus + Base density = Maximum units for the PRD: 

17.24 units + 5.17 units = 22.41 units 
 

Step 4. MMC 18.10.010(B)(1) requires that “when calculating the maximum 
residential density, any resulting fraction 0.50 or over shall be rounded up to the next 
whole number and any fraction 0.49 or under shall be rounded down to the 
preceding whole number:” 

A maximum of 22 units are allowed in the Belmont Terrace preliminary plat/PRD. 
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The applicant is proposing 19 dwelling units, which is within the maximum density 
allowed in the UR9600 zoning district. Thus, the density is consistent with that 
allowed by the zoning code. 

 
5. MMC Title 17 Subdivision(s):  

Pursuant to MMC 17.12.030(E), the City Planner, City Engineer, Fire Marshal, and 
Building Official have all reviewed and commented on the proposed project. Their 
comments are included in the body of this report and in the project permit conditions 
of approval. 

 
6. MMC Title 17 Preliminary Plat Decision Criteria:   

Pursuant to MMC 17.12.030(H)(1-3) the applicant shall comply with the following: 
 

The hearing authority shall consider if the proposed subdivision conforms to 

the comprehensive plan and the Shoreline Master Program; 
 

The City of Monroe’s 2015-2035 Comprehensive Plan Future Land Use Map 
designates the project site as “Low Density SFR.”  The proposed preliminary plat and 
PRD, under UR9600 zoning, which provides for 3.63 dwelling units per acre, conforms 
to the City of Monroe’s 2015-2035 Comprehensive Plan “Low Density SFR” 
designation for density. The City of Monroe 2015-2035 Comprehensive Plan Table 
3.07 provides the following description of the “Low Density SFR” land use plan 
designation:  

 
Low Density SFR 
The Low Density Single-Family Residential designation will develop at an 
approximate gross density of three to five units per acre. This is a gross 
density, applying this density to every acre within the designation regardless 
of physical constraint. By using a gross density – and not one tied 
specifically to a particular lot size – developers can explore clustering or 
other creative design approaches when their sites include constraints 
imposed by critical areas, easements or rights of way. In cases where land 
is relatively free of constraint, single-family subdivisions in this designation 
may have individual lots ranging from about 9,000 square feet to 14,500 
square feet. In highly constrained areas individual lots may be smaller. The 
Low Density SFR designation allows for parks. The Low Density SFR 
designation allows for neighborhood scale retail and commercial 
developments along arterials. 

 
 The site is not located within the shoreline jurisdiction for the City. Therefore, this 

provision does not apply. 
 

The hearing authority shall consider the physical characteristics of a proposed 

subdivision site and may recommend disapproval of a proposed plat because of 

improper protection from floods, inundation or wetland conditions; 

 
 The site is not located within a floodplain. As described above, there are no wetlands 

on site. This provision does not apply. 

 

All identified direct impacts must be mitigated or meet concurrency as set forth 

in MMC Title 20. 
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 All direct impacts of the proposal have been or will be mitigated through municipal 
code requirements and the conditions of preliminary plat approval. 

 
 Per MMC section 20.06.030(D), strategies and financial commitments are in place to 

complete necessary improvements or strategies within six years of time of 
development as set forth in the Comprehensive Plan. This includes the payment of 
mitigation and/or impact fees for water, wastewater, parks, transportation, and 
schools. Stormwater is mitigated on site by the applicant during subdivision 
improvement construction. The City of Monroe Police Department and Fire District #7 
did not raise any concerns regarding level of service standards when provided the 
opportunity to comment on the proposed preliminary plat.   

 
 According to the information presented in the development application as well as the 

analysis completed by City staff, the development does not lower the level of service 
on the following public facilities and services below the minimum standards established 
within the City of Monroe Comprehensive Plan: 

 
a.  Potable water; 
b.  Wastewater; 
c.  Storm water drainage; 
d.  Police and fire protection; 
e.  Parks and recreation; 
f.  Arterial roadways; and 
g.  Public schools. 

 
7. RCW 58.17.110 - Approval or disapproval of subdivision and dedication-factors to be 

considered-Conditions of approval-Finding-Release from damages:  

1) The city, town, or county legislative body shall inquire into the public use 

and interest proposed to be served by the establishment of the subdivision 

and dedication. It shall determine: 

 

(a) If appropriate provisions are made for, but not limited to, the public 

health, safety, and general welfare, for open spaces, drainage ways, 

streets or roads, alleys, other public ways, transit stops, potable water 

supplies, sanitary wastes, parks and recreation, playgrounds, schools 

and school grounds, and shall consider all other relevant facts, 

including sidewalks and other planning features that assure safe 

walking conditions for students who only walk to and from school; and  

 
The preliminary plat map (Exhibit 3) confirms that the preliminary plat/PRD 
application includes provisions for the public health, safety, and general 
welfare including open spaces, drainage ways, streets or roads, potable 
water, sanitary wastes, parks and recreation, playgrounds, schools and 
school grounds, and sidewalks that assure safe walking conditions for 
students who only walk to and from school. The Monroe School District was 
notified of the development application. No comments were received from 
the Monroe School District on the proposal. 

 

(b) Whether the public interest will be served by the subdivision and 

dedication. 

 
The public interest would be served by the subdivision and dedication, 
provided that the subdivision and dedication were developed under the 
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current zoning district (UR9600). Under this scenario, an existing parcel in 
the City would be developed allowing for efficient provision of public services, 
consistent with densities identified in the Monroe 2015-2035 Comprehensive 
Plan. 

  

(2) A proposed subdivision and dedication shall not be approved unless the 

city, town, or county legislative body makes written findings that:  

 

(a) Appropriate provisions are made for the public health, safety, and 

general welfare and for such open spaces, drainage ways, streets or 

roads, alleys, other public ways, transit stops, potable water supplies, 

sanitary wastes, parks and recreation, playgrounds, schools and 

school grounds and all other relevant facts, including sidewalks and 

other planning features that assure safe walking conditions for 

students who only walk to and from school; and  

 
The proposal does not adversely change the preliminary plat’s/PRD 
provisions for the public health. The conditions of the approved preliminary 
plat/PRD address safety, and general welfare, including open spaces, 
drainage ways, streets or roads, potable water supplies, sanitary wastes, 
parks and recreation, playgrounds, schools and school grounds, and 
sidewalks that assure safe walking conditions for students who walk to and 
from school.   

 

(b) The public use and interest will be served by the platting of such 

subdivision and dedication. If it finds that the proposed subdivision 

and dedication make such appropriate provisions and that the public 

use and interest will be served, then the legislative body shall approve 

the proposed subdivision and dedication. Dedication of land to any 

public body, provision of public improvements to serve the 

subdivision, and/or impact fees imposed under RCW 82.02.050 through 

82.02.090 may be required as a condition of subdivision approval. 

Dedications shall be clearly shown on the final plat. No dedication, 

provision of public improvements, or impact fees imposed under RCW 

82.02.050 through 82.02.090 shall be allowed that constitutes an 

unconstitutional taking of private property. The legislative body shall 

not as a condition to the approval of any subdivision require a release 

from damages to be procured from other property owners.  
 

Areas designated for dedication to the City of Monroe are clearly shown on 
the face of the plat and are noted in the conditions of preliminary plat 
approval. Furthermore, said dedications shall be included on the face of the 
final plat. The subject proposal does not include dedication of a public park. 
Private recreation space has been provided in Tract A. Required site 
improvements and impact fees will be required as conditions of plat approval. 
The Washington State Growth Management Act requires that jurisdictions 
that plan shall have sufficient housing capacity to meet projected growth 
targets. The proposed plat/PRD increases the residential density of the City 
by creating lots to accommodate future population growth, which increases 
the City’s housing capacity. 

 



Staff Analysis to Hearing Examiner  Page 8 
Belmont Terrace Preliminary Plat/PRD                       File Number PLPRD2019-01 
 
 

 

8. MMC Title 18 Planned Residential Development Decision Criteria:  
The applicant has applied for a preliminary PRD as part of the preliminary plat 
application. PRDs are intended to promote creativity in site layout and design, 
allowing flexibility in the application of the standards for residential development to 
protect and enhance environmental features, and provide other public benefits. As 
part of the proposed preliminary plat/PRD the applicant is proposing landscaping 
and additional open space and park improvements.     

 

Per MMC section 18.84.080, the applicant must meet the general requirements 

for a PRD. These criteria, followed by a staff response, are provided below: 
 

a) The inclusion of housing site standards as described in subsection (G) of 

this section.  
 
At present, final housing elevations have not been provided to the City. However, 
the approval of the preliminary plat and PRD does not lock the applicant into typical 
elevations; rather the applicant shall provide housing elevations/facades review in 
accordance with the above subsection at the time of building permit application. 

 

b) The inclusion of street and site design standards as described in subsection 

(H) of this section.  
 
The applicant is providing public streets which will be fully paved with sidewalks, 
planter strips, and curb and gutter.  The applicant is also required to install frontage 
improvements along 134th Street SE.     

 

c) The inclusion of park recreational usable open space and landscaping as 

described in subsection (I) of this section.  

 
Pursuant to MMC 18.84.080(A)(1), a PRD located within the UR9600 zone must 
dedicate a minimum area of 975 square feet of usable park and recreational open 
space per base dwelling unit. The applicant is requesting to subdivide the subject 
site into 19 single-family residential lots, Based on the 17 allowed base units, a 
minimum useable open space dedication of 16,575 square feet is required (.38 
acres). Within Tract A, the applicant is providing a total open space gross area of 
23,498 square feet (.54 acres).  Therefore, the proposal exceeds the minimum 
required dedication of 975 square feet per base unit. Pursuant to MMC 
18.84.080(I)(2), “All park and recreational usable open space shall be three-fourths 
acre or larger unless the overall size of the PRD precludes this requirement. If 
there is less than three-fourths acre of park and recreational usable open space, 
then all of that amount shall be used for a single park and recreational usable open 
space.”  The minimum area of usable park and recreational space is less than 
three-fourths an acre.  

As discussed above, the proposed subdivision provides one private neighborhood 
park within the development. Tract A (23,498 sq. ft.) will contain a concrete walk, a 
play structure, and bench (Exhibit 10).  Maintenance of the park and recreation 
tracts, shall be the responsibility of the homeowner’s association.  

 

d) The inclusion of landscape design standards as described in subsection (J) 

of this section.  

 
The project proposes additional landscaping within park open space Tract A and 
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Tract B. The project also includes street trees located within five-foot landscape 
strips along the new interior public streets and adjacent to the south of 134th Street 
SE. A 10-foot wide landscaping buffer is provided adjacent to the south site 
boundaries per MMC 18.10.140. 
 

MMC section 18.84.120 states that a Preliminary Development Plan shall be 

approved if the plan meets the following criteria: 

 

a) The PRD is in accordance with the comprehensive plan; and  
A PRD developed under the UR9600 zoning district development standards is 
consistent with the City of Monroe 2015-2035 Comprehensive Plan Low Density 
SFR land use designation. 
 

b) The PRD accomplishes a development that is better than that resulting from 

traditional development and provides a net benefit to the city. A net benefit 

to the city may be demonstrated by the following: 

a. Conservation of natural features and sensitive area 

b. Placement, style or design of structures 

c. Recreational facilities 

d. Interconnected usable open space 

e. Provision of other public facilities 

f. Aesthetic features and harmonious design 

g. Energy-efficient site design and/or building features 
The overall development meets the City’s goals of conservation of natural areas 
and provision of recreational facilities.  The usable open space is interconnected 
and provides direct access to a pedestrian corridor and is within walking distance 
to each housing unit. 
 
The placement, style or design of structures, aesthetic features, harmonious 
design, and energy-efficient site design and/or building features will be addressed 
during building permit review.  The PRD is required to adhere to housing standards 
that require the mixing of housing styles to eliminate repetition in block/street 
frontage and housing design.  Site design standards are met by providing cluster 
mailboxes, providing onsite parking, minimizing exterior lighting, and providing 
landscaping to screen undesirable elements. 
 
The PRD is required to meet provisions required by PUD for development and is a 
condition of approval. 

 

c) The PRD will be served by adequate public facilities including streets, fire 

protection, water, storm water drainage, and sanitary sewer for acceptable 

waste controls as demonstrated by the submittal and review of plans for 

such facilities as described under MMC 18.84.060. 
The site will be served by adequate public facilities including streets, water, sewer, 
fire protection, and stormwater drainage facilities.  

 

d) The proposed landscaping within the PRD’s perimeter is superior to that 

normally required by the city. 
Along with the required 10’ landscape buffer and open space requirement, the 
development is providing a landscaping tract consisting of 3,301 square feet of 
landscaped area.  The open space area is 6,923 square feet over the open space 
requirement thus providing superior landscaping throughout the development. 
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e) At least one major circulation point is functionally connected to a public 

right-of-way. 
The development will have direct access off of 134th Street SE.  An internal public 
access road will be constructed to service the development and will be aligned to 
the development to the north of the project site. 

 

f) The open space within the PRD is integrated into the design of the project 

rather than an isolated element. 
The open space tract and private park provided in Tract A is integrated into the 
design of the project and not isolated. 

 

g) The PRD is compatible with the adjacent development. 
The PRD is compatible with adjacent development to the north and west of the 
project site. 

 

h) Undeveloped land adjoining the PRD may be developed in coordination with 

the PRD. 
N/A 

 

i) The PRD is harmonious and appropriate in design, character, and 

appearance to the existing or intended character of development in the 

immediate vicinity. 
The PRD is consistent with single-family development and is appropriate in design, 
character, and appearance to other SFR development in the immediate vicinity. 

 

j) Roads, streets and sidewalks, existing and proposed, comply with the 

standards and requirements of this chapter and the Monroe Municipal Code.   
The development is providing public streets which will be fully paved with 
sidewalks, planter strips, and curb and gutter.  The applicant is also required to 
install frontage improvements along 134th Street SE.     

k) Each phase of the PRD, as it is completed, shall contain the required parking 

spaces, open space, recreation facilities, landscaping, and utility area 

planned for that phase. 
Parking space requirements will be reviewed at the building permit application 
stage.  Each single-family residence is required to provide two (2) onsite parking 
spaces.  The PRD will be constructed in one phase and will include an open 
space/recreation tract, landscaping to include perimeter landscaping and street 
trees, and all utilities have been shown on the preliminary utility plan.    

 
9. Critical Areas:  

There are no known critical areas on this site. 

10. Utilities:  
There is sufficient capacity available in the City’s public water and sanitary sewer 
system to serve the proposed subdivision. All lots will connect to the City’s water and 
sewer system.  Sanitary sewer and water lines will be constructed in the proposed 
public rights-of-way in accordance with the current City’s Public Works Design and 
Construction Standards.  The conceptual utilities plan is attached (Exhibit 11). 

 
As part of the civil plan review process, the applicant will install improvements to the 
stormwater system. Stormwater management will be designed to meet the 
requirements of the 2014 Department of Ecology Storm Water Management Manual 
for Western Washington as administered by the City Engineer. Any future permitted 
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activities, such as building permits, will also have to comply with the provisions of the 
Storm Water Management Manual in effect at the time of the vesting of the permit 
application.  
 

11. Streets and Traffic:  
Access to the subdivision is proposed via 134th Street SE. Internal access to 
individual lots will be provided through public roads.  The new plat road will extend 
south and align with 189th Avenue SE to the north.  Three private access tracts area 
also proposed to serve some of the perimeter lots from the public Local Access 
street (189th Avenue SE).  The proposed public roads will comply with the City’s 
Public Works and Design Construction Standards.  The proponent has submitted a 
deviation request (Exhibit 15) for a modified roadway section from the City of 
Monroe Public Works Design and Development Standards (PWDDS) standard 
drawing 303A for the on-site private roads (PAT1, PAT2, and PAT3). 

 
The proponent shall dedicate right-of-way for streets as shown on the proposed 
preliminary plat map. Frontage improvements, including curb, gutter, sidewalk and 
street trees shall be provided for all streets within the subdivision. Frontage 
improvements along 134th Street SE includes curb and gutter, a landscape strip with 
street trees, and a five (5) foot wide sidewalk along the entire length of the property 
frontage.  Traffic control devices and street signs shall be installed prior to final plat 
approval, and all private roads within the subdivision shall be constructed in 
accordance with the City’s Public Works Design and Construction Standards and 
installed by the developer to the satisfaction of the City Engineer prior to final plat 
approval. 
  
Based on the Traffic Impact Analysis dated November 2018 (Exhibit 14), the 
development is anticipated to generate approximately 13.32 AM peak-hour trips and 
17.82 PM peak-hour trips. The level of service analysis shows that all of the study 
intersections in the TIA are anticipated to operate within acceptable level of service 
thresholds. 
 
Impacts to the City’s transportation system are mitigated through the collection of 
traffic mitigation fees. In accordance with the City’s traffic impact fee program under 
MMC Chapter 20.12, impact fees require a standard fee amount per dwelling unit as 
a condition of residential development within the City.  Traffic impact fees shall be 
paid in accordance with MMC Chapter 20.12 and shall be based on the amount in 
effect at the time of payment.  Frontage improvements and paving, including curb, 
gutter, sidewalk, and street trees shall be installed along all private streets within the 
subdivision in accordance with the City’s Public Works Design and Construction 
Standards. 
 

12. Park and Recreation Usable Open Space:  
The proposed subdivision provides one private neighborhood park within the 
development. Tract A (23,498 square feet) will contain a concrete walk, a play 
structure, and bench (Exhibit 10).  Maintenance of the park and open space tract, 
shall be the responsibility of the homeowner’s association.  

 
Impacts to the City park and recreation system from the anticipated additional public 
park users will be mitigated. In accordance with the City’s park impact mitigation 
fees established under MMC Chapter 20.10, impact fees require a standard fee 
amount per dwelling unit as a condition of residential development within the city. 
Park impact fees shall be paid in accordance with MMC 20.10. Park impact fees 
shall be based on the fee amount in effect at the time of payment.  
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13. Schools:  

Impacts to the Monroe Public Schools and the Snohomish School District in the form 
of additional students are addressed through mitigation programs. The City of 
Monroe has adopted the Monroe and Snohomish School District 2016 - 2021 Capital 
Facilities Plan, and imposes impact fees for schools in accordance with the plan and 
MMC Chapter 20.07. School mitigation fees require a standard fee amount per 
dwelling unit as a condition of residential development within the city. School impact 
fees are based on the amount in effect at the time of payment.  
 
RCW 58.17.110(2) requires the City to make a finding that the proposed subdivision 
assures “safe walking conditions for students who only walk to and from school.”  
Students will be bussed from the development to Park Place Middle School and 
Monroe High School by the Monroe School District. Most grade school students will be 
bussed to Chain Lake Elementary School. The public streets created within the 
subdivision generally include sidewalks on all sides of the street where residential lots 
front public roadways as well as a sidewalk along the property frontage adjacent to the 
north of 134th Street SE.  

 
14. Impact Fees and Capital Improvements:  

Development shall be subject to all applicable MMC requirements specifically 
including and without limitations, all applicable impact fees, and capital improvement 
charges pursuant to MMC section or chapter 13.04.025, 13.08.272, 20.07, 20.10, 
and 20.12. 

 
15. Preliminary Plat Expiration:   

Per MMC section 17.12.020(A), preliminary approval of a proposed plat shall be 
effective for a period not to exceed five years from the date of Hearing Examiner 
approval, or concurrently with the expiration of the preliminary plat, whichever occurs 
earlier.   

 

E. CONCLUSIONS OF LAW 
1. The City of Monroe 2015-2035 Comprehensive Plan Future Plan Map designation 

for the site is “Low Density SFR,” which assumes an overall density of three to five 
units per acre. The site’s present zoning designation of Urban Residential (UR9600) 
is in compliance with the future land use designation adopted in the current 
Comprehensive Plan.  
 

2. The proposed subdivision and PRD, as conditioned herein, will be consistent with 
the pertinent development goals and policies outlined in the Monroe 2015-2035 
Comprehensive Plan. 
 

3. The proposed subdivision and PRD, as conditioned herein, will be consistent with 
the applicable land division requirements outlined in MMC Title 17, Subdivisions. 
 

4. The proposed subdivision and PRD, as conditioned herein, will be consistent with 
the pertinent development standards outlined in MMC Title 18, Planning and Zoning. 
 

5. The proposed subdivision and PRD, as conditioned herein, will make appropriate 
provisions for public use and interest, health, safety, and general welfare. 

 
6. The proposed preliminary plat and PRD as conditioned meets all MMC requirements 

for a subdivision and PRD. 
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7. The preliminary plat and PRD should be approved subject to the conditions noted 
below. 

 
8. The preliminary plat approval shall expire five years from the date of Hearing 

Examiner approval.  
 

F. STAFF RECOMMENDATION 
Based on the Findings of Fact and Conclusions of Law detailed in the staff report, staff 

recommends that the Hearing Examiner APPROVE the Belmont Terrace Preliminary 
Plat/PRD (project number PLPRD2019-01), subject to the following conditions of 
preliminary approval: 
  

1. All improvements shall be constructed in accordance with the approved preliminary plat map 
with the date stamp of May 14, 2019.  Minor modifications of the plans submitted, as 
described in MMC 18.84.210 (e.g. BLA or reduction in total number of lots), may be 
approved by the Community Development Director or his/her designee if the modifications 
do not change the Findings of Fact or the Conditions of Approval. 
 

2. Final engineering drawings depicting the street improvements, water and sewer 
improvements, and drainage design shall be submitted to the City's Public Works Director 
for final review and approval before issuance of any grading permits.  The street, water and 
sewer, and drainage improvements shall be designed in accordance with the City’s most 
current Public Works Design and Construction Standards. 

 
3. The project shall implement all of the applicable recommendations contained in the 

following technical reports submitted to the City: 
a) Stormwater Drainage Report, prepared by CPH Consultants, dated May 13, 2019 

(Exhibit 12). 
b) Geotechnical Report, prepared by Terra Associates, Inc., dated December 4, 2018 

(Exhibit 13). 
c) Traffic Report, prepared by GTC, dated November 2018 (Exhibit 14). 

 

CLEARING AND GRADING 

4. A comprehensive erosion and sedimentation control plan to ensure appropriate on-site 
and off-site water quality control shall be developed and implemented for all construction 
activities.  The Best Management Practices outlined in the 2014 DOE Stormwater 
Management Manual for Western Washington shall be incorporated into the design.  At a 
minimum, the plan shall include the following elements: 

a) Exposed soils shall be stabilized and protected with straw, hydro-seeding or other 
appropriate materials to limit the extent and duration of exposure; 

b) Disturbed areas shall be protected from storm water runoff impacts through the use 
of silt fence.  Other means of filtration of storm water runoff and for limiting 
erosion/sedimentation such as check dams, and sediment traps may be required and 
are recommended. 

c) Clearing and grading activities shall not be performed in the winter-wet season when 
soils are unstable. 

STORM DRAINAGE IMPROVEMENTS 

5. The stormwater system design and stormwater discharge shall utilize the Best 
Management Practices of the 2014 DOE Stormwater Management Manual for Western 
Washington. 
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6. Stormwater pollution prevention measures shall be employed per the approved 
Stormwater Pollution Prevention Plan and as necessary to ensure appropriate on-site and 
off-site water quality control.  Site runoff during construction shall be handled and treated 
as to quantity and quality impacts by utilizing Best Management Practices, as defined in 
the 2014 DOE Stormwater Management Manual for Western Washington. 

7. The developer shall obtain a General Construction Stormwater NPDES Permit from the 
WA Department of Ecology (DOE) prior to beginning construction.  

ROAD IMPROVEMENTS 

8. Frontage improvements, including curb, gutter, sidewalk, street trees, and traffic control 
devices shall be provided for all streets within the subdivision; shall be constructed in 
accordance with the City’s most current Public Works Design and Construction 
Standards; and are to be installed by the developer to the satisfaction of the City Engineer 
prior to final plat application. 

UTILITIES 

9. New service for this project shall be from the west.  Existing PUD facilities may need 
relocations or modifications at the developer’s expense.  Any relocation, alteration or 
removal of District facilities to accommodate this project shall be at the expense of the 
project developer, and must be coordinated with the PUD in advance of final design.  Cost 
of any work, new or upgrade, to existing facilities that is required to connect this proposed 
development to the District electric system shall be in accordance with the applicable 
District policy.  The developer will be required to supply the District with suitable 
locations/easements upon its property for any electrical facilities that must be installed to 
serve the proposed development. 

LANDSCAPING 

10. A final landscape plan shall be submitted to the City.  No clearing, grading, or building 
permit shall be issued before the submittal and approval of this final plan.  Street trees 
shall be planted when a street frontage is fully owner occupied and as directed by the City 
of Monroe Planning Department. The City will coordinate tree plantings to the most 
favorable time of the year for plant survival. All street frontage landscaping/irrigation 
improvements shall be bonded until such time that housing construction is completed and 
bonded work may be completed without risk of construction damage.  

11. Irrigation is required for all street trees and newly planted vegetation within the right-of-
way and within Tracts (where applicable and required by the City). The applicant shall 
submit an irrigation plan prior to construction for review and approval by the City.  

FIRE 

12. The following requirements shall be adhered to during construction and completed before 
occupancy of any structure in accordance with the 2015 International Fire Code: 

 Fire hydrants shall be provided in accordance with city standards and the direction of 
the Fire Marshal 

 Fire Hydrants shall be installed as per fire flow and spacing requirements specified for 
the type of development with regards to distances to structures; 

 Fire hydrants shall be equipped with four (4) inch quarter-turn Storz adapters; 

 An access route, for fire fighting apparatus, must be provided at the start of 
construction.  Minimum access route requirements include a 20’ width, 13’6” vertical 
height clearance, and the ability to support a load up to 75,000 pounds; 
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 All buildings must be addressed visibly and legibly from the road.  When buildings are 
not visible from the street, appropriate provisions must be made to identify clearly 
which road or drive serves the appropriate address including private roads.  

FEES 

13. Prior to approval of the final plat, all landscaping associated with the plat shall require the 
submittal of an acceptable warranty surety to warrant all required landscaping 
improvements against defects in labor materials for a period of 24 months after 
acceptance of those improvements by the City.  The warranty amount shall be equal to 
fifteen (15) percent of the costs of the improvements, as determined by the Community 
Development Director. 

14. Prior to approval of the final plat, the developer shall submit an acceptable warranty surety 
to warrant all required public improvements, installed, against defects in labor and 
materials for a period of 24 months after acceptance of those improvements by the City.  
The warranty amount shall be equal to ten (10) percent of the costs of the improvements, 
as determined by the Public Works Director.  The surety shall be submitted to and 
approved by the City of Monroe and executed prior to final plat approval. 

15. Park, Traffic and School impact fees assessed in accordance with MMC Chapters 20.07, 
20.10 and 20.12 shall be required and paid at the rate in effect at the time of building 
permit issuance.  

16. The water system capital improvement charge, in accordance with MMC Section 
13.04.025, shall be required and paid prior to building permit issuance. 

17. The wastewater system capital improvement charge, in accordance with MMC Section 
13.08.270, shall be required and paid prior to building permit issuance.  

 

FINAL PLAT 

18. Prior to Final Plat submittal, all improvements shall be installed, inspected, and approved 
by the City Engineer per the approved plans. All improvements shall be constructed in 
accordance with the approved engineering plans and preliminary plat map. Minor 
modifications of the plans submitted may be approved by the Community Development 
Director or Public Works Director if the modifications do not change the Preliminary Plat 
Findings of Fact or Conditions of Approval. 

19. All lot corners shall be installed with rod and cap or other City-approved survey method 
prior to Final Plat approval. 

20. All existing and proposed easements and maintenance agreements shall be clearly shown 
and labeled on the final plat. 

21. The following note shall appear on the face of the Final Plat Map: “The Homeowners 
Association is responsible for maintaining, in a uniform manner, all landscaping and 
irrigation within all commonly owned Tracts and easements.”    

22. The following Waiver of Claims for Damages Statement shall appear on the face of the 
Final Plat Map: “This dedication includes conveyance of roads, tracts, utility and storm 
drainage infrastructure, and other areas of right-of-way intended for public use and/or 
ownership as shown on or otherwise referenced by the plat.  The [insert name here] 
hereby waives all claims against the City of Monroe and/or any other governmental 
authority for damages which may occur to the adjacent land as a result of the 
construction, drainage and maintenance of such facilities and improvements.” 

23. If the final plat contains dedication of land for public purposes, it shall contain the following 
statement: 
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“Know all men by these presents that (name of developer) do hereby declare this plat and 
dedicate to the public forever all roads and ways and other public property shown hereon, 
and the use thereof for any and all public purposes, with the right to make all necessary 
slopes for cuts and fills, and the right to continue to drain the roads and ways over and 
across any lot or lots, where water might take a natural course, in the original reasonable 
grading of the roads and ways shown hereon. 

Following original reasonable grading of roads and ways hereon, no drainage waters on 
any lot or lots shall be diverted or blocked from their natural course so as to discharge 
upon any public road rights-of-way, or to hamper proper road drainage. Any enclosing of 
drainage waters in culverts or drains or rerouting thereof across any lot as may be 
undertaken by or for the owner of such lot shall be done by and at the expense of such 
owner, but only after approval by the city engineer.” 

24. The following shall be shown on the recording block section of the plat map: “Refer to 
Auditor Recording Number.” 

25. The final plat shall provide space for the approving signatures of the community 
development director, city engineer and the mayor, and the city clerk shall attest the 
signatures. 

26. The title block on the final plat map shall have the names of all the legal owners of the 
property named on the plat and the name of the surveyor/engineering firm which prepared 
the final plat map.  

27. An Auditor’s Certificate shall be shown on the final plat map. 

28. The following are required to be shown on the face of the final plat map: 

 Surveyor Certificate; 

 Correct legal description of all lots as set out in Chapter 58.17 RCW; 

 Owners Statement; 

 All new easement(s) over the property, their legal description(s) and associated 
dedication block(s); 

 Recording block/Certification blocks for City approval; 

 North arrow; 

 Certification of Payment of Taxes and Assessments; 

 Auditor’s Certificate; and 

 The survey control scheme, monumentation, basis of bearing and references.  

 

MISCELLANEOUS 

29. Preliminary plat approval shall be effective for a maximum time period of five years upon 
which a final plat that meets all conditions of the preliminary plat approval must be 
submitted, in accordance with MMC 17.12.020(A). 

30. The developer shall apply to the Snohomish County Auditor at 3000 Rockefeller Avenue, 
Everett, WA 98201-4060 for a plat name reservation certificate and furnish the City with a 
copy of the approved reservation certificate at the time of final plat submittal. 

31. If applicable, at the time of final plat submittal the developer shall submit a group mailbox 
plan, approved by the U.S. Post Office, to the Planning Department for final addressing. 
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32. Mail routes, including mailbox types and locations, shall be approved by the Postmaster 
prior to construction.  

33. The developer shall submit a paper copy of the final plat to the Snohomish County 
Assessor’s at 3000 Rockefeller Avenue, Everett, WA 98201-4060 with a segregation letter 
for land segregation and property tax review. 

34. All construction equipment, building materials, and debris shall be stored on the 
applicant’s property, out of the public right-of-way.  In no case shall the access to any 
private or public property be blocked or impinged upon without prior consent from the 
affected property owners and the City of Monroe. 

35. If at any time during clearing, grading and construction the streets are not kept clean and 
clear, all work will stop until the streets are cleaned and maintained in a manner 
acceptable to the Public Works Director. 

36. Construction noise is not allowed between the hours of eight (8) p.m. and seven (7) a.m. 
Monday through Friday, and between the hours of eight (8) p.m. and nine (9) a.m., 
Saturday, Sunday, and legal holidays.    

37. All signs shown on the approved plans for the subdivision are for illustrative purposes 
only.  Pursuant to Monroe Municipal Code 18.80, a sign permit must be obtained for the 
placement of any non-exempt signage.  Application for that sign permit shall include an 
approved site plan specifying the location of all signs. 

38. The developer and contractor shall attend a pre-construction meeting with City staff to 
discuss expectations and limitations of the project permit before starting construction. 

 



134TH STREET SE

191ST AVENUE SE

RAINIER VIEW ROAD SE

ROBINHOOD LANE 130TH PLACE SE

189TH DRIVE SE

195TH AVENUE SE

183RD AVENUE SE

PROJECT SITE

VICINITY MAP
N

BELMONT TERRACE PRELIMINARY PLAT/PRD

AutoCAD SHX Text
NTS

Leigh Anne
Typewritten Text
ATTACHMENT #2



134TH STREET SE

18
9T

H 
AV

E 
SE 15

18

16

13

11

12

5

4

7

6

8

14

1

19

2

109

3

17

TRACT C

TRACT A

TRACT B

PAT1

PAT3

PAT2

GENERAL

SITE DEVELOPMENT

PARK AND RECREATION OPEN SPACE

UTILITY PURVEYORS

PROJECT INFORMATION

N
O.

D
AT

E
RE

VI
SI

ON
BY

CK
.

PROJECT NO.

SHEET ______ OF ________
Copyright © 2019 CPH Consultants, LLC.  All Rights Reserved.

DRAWING

CLIENT

CPH
ONSULTANTS

11431 Willows Rd. NE, Suite 120
Redmond, WA 98052

Phone: (425) 285-2390 | FAX: (425) 285-2389
www.cphconsultants.com

Site Planning • Civil Engineering
Land Use Consulting • Project Management

Know what's below.
before you dig.Call

R

18

0035-18-27

D.R. HORTON
11241 SLATER AVENUE NE

SUITE 200
KIRKLAND, WA 98033

PHONE: (425) 825-3186

BE
LM

ON
T 

TE
RR

AC
E 

PR
D

PR
EL

IM
IN

AR
Y 

SU
BD

IV
IS

IO
N

 A
N

D
 P

RD
 A

PP
LI

CA
TI

ON

CI
TY

 O
F 

M
ON

RO
E

SN
OH

OM
IS

H
 C

OU
N

TY
, W

A

0
5/

13
/1

9
PR

EL
IM

IN
AR

Y 
PR

D
 R

ES
UB

M
IT

TA
L

CM
T

M
JHPTN. OF NE 1/4 OF SEC 36, TWP 28 N, R6E W.M.

5/13
/2

019

4

P2.00

PR
EL

IM
IN

AR
Y 

SU
BD

IV
IS

ON
 A

N
D

 P
RD

 S
IT

E 
PL

AN
 

ROADWAY ALIGNMENT AND TRACT DATA

IN FEETPLAN

0

N
50 100

B

LEGAL DESCRIPTION

VERTICAL DATUM

HORIZONTAL DATUM

BASIS OF BEARING

SITE TBM

REFERENCES

EQUIPMENT AND PROCEDURES

SURVEY NOTES

SURVEY DATA

C

C

A

D

Tom
Line

Tom
Line

Tom
Text Box
35' access easement

Tom
Arrow

Tom
Arrow

Tom
Line

Tom
Line

Tom
Line

Tom
Line

Tom
Line

Tom
Line

Tom
Line

Tom
Line

Tom
Line

Tom
Text Box
35' Access Easement

Tom
Arrow

Tom
Arrow

Tom
Text Box
35' Access Easement

Tom
Arrow

Tom
Arrow

Anita
Stamp

Anita
Text Box
RECEIVED05/14/19CITY OF MONROE

Leigh Anne
Typewritten Text
ATTACHMENT #3



PLPRD2019-01
PPlat #5591/PRD #5922
SEPA - #5923/SEPA2019-03

RECEIVED 2/6/2018

Leigh Anne
Typewritten Text
ATTACHMENT #4





 

 

Site Planning 

Civil Engineering 

Land Use Consulting 

Project Management 

 

1 1 4 3 1  W i l l o w s  R o a d  N E ,  S u i t e  1 2 0  |  R e d m o n d ,  W A  |  9 8 0 5 2  
w w w . c p h c o n s u l t a n t s . c o m  |  p :  ( 4 2 5 )  2 8 5 - 2 3 9 0  |  f :  ( 4 2 5 )  2 8 5 - 2 3 8 9   

 

January 31, 2019 

City of Monroe 
Department of Community Development 
806 W. Main Street 
Monroe, WA 98272 

 

Re: Belmont Heights PRD—CPH Project No. 0035-18-027 

 Preliminary Subdivision and PRD Application 

 Project Narrative 

 

 

City Review Staff, 

This project narrative is provided on behalf of the Applicant to complete the preliminary subdivision 

and planned residential development (PRD) application for Belmont Heights PRD. The project site is 

comprised of one parcel (Tax Parcel # 280636-00101900) with a total area of approximately 4.75 

acres. The existing parcel currently contains one single-family residence, associated structures and 

outbuildings, and a fenced yard consisting primarily of pasture. The site is bordered by single-family 

residences on all sides with access provided by 134th Street SE at its northerly frontage.  The project plans 

to develop the property into 19 single-family residential lots in accordance with the City’s Planned 

Residential Development (PRD) standards and consistent with the requirements of UR9600 zoning. This 

narrative is intended to introduce the project and summarize some of the key design elements of the 

proposal. 

SITE PLAN, DENSITY, AND DIMENSIONS 

The preliminary site plan and supporting technical data submitted with this application are a result of 

discussion with City staff, coordination with the various members of the project team, and alternative 

analyses. Monroe Municipal Code (MMC) Chapter 18.84 establishes a framework and criteria for the 

review and approval of PRDs in the City. The proposed project has been carefully designed in accordance 

with these and other provisions of the MMC as well as the current version of the City of Monroe Public 

Works Design and Construction Standards. 

 

The property that comprises the project site is currently zoned UR9600. This zoning designation and 

standard subdivision criteria allow the site to be subdivided into a base density of 17 single-family 

residential lots. City code section 18.84.120 provides for up to a 30 percent density bonus which would 

allow a total of 22 units base on the gross site acreage. The project proposes to subdivide the site into 19 

single-family lots and several common open space tracts. All lot dimensions, coverage, and setbacks are 

proposed in accordance with MMC 18.10.140. 

Site design is largely affected by the topography of the site which generally descends from the 

northeast to the southwest with a total approximate vertical relief of 75 feet. The site plan has also 

oriented residential units away from an existing natural gas transmission main easement that encumbers the 

northwesterly portion of the site, and this area is planned to be improved into a large park area. The park 

use achieves a number of the PRD criteria and provides for a more compatible recreation and open space 

use of this area for the community.  

http://www.cphconsultants.com/
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ACCESS AND ROADWAYS 

The site currently contains one single-family residence with a driveway connection to 134th Street SE, 

which has a through connection to the Trombley Hill development to the west and a through connection to 

191st Avenue SE to the east. The primary access road that serves the internal road for the project is 134th 

Street SE.  

 

Currently, 134th Street SE consists of 21 feet of asphalt pavement width with gutter, curb, planter, and 

sidewalk on the north side and a 1.5-foot asphalt wedge curb on the south side. The project would improve 

the southern half of the public right-of-way to a full urban pavement section with concrete curb, gutter, and 

sidewalk and a continuous planter strip.  

 

The local street within the project will be public and is proposed in general accordance with the City’s 

standard for Local Access with a slight reduction in the planter width between the back of curb and 

sidewalk in order to remain consistent with the planter width detailed in the City of Monroe cul-de-sac 

road section and to allow additional space behind the back of sidewalk to facilitate on-site grading. Three 

private access tracts are also proposed to serve some of the perimeter lots from the public Local Access 

street.  

 

Gibson Traffic Consultants (GTC) completed a traffic impact analysis (TIA) for the project and a copy 

of that report is included with this application. The TIA includes a level-of-service (vehicular circulation 

adequacy) evaluation of the surrounding area. A total of two primary study intersections in the City of 

Monroe were analyzed as requested by City staff. GTC concluded that: 

 

The level of service analysis shows that all the study intersections are anticipated to operate at 

acceptable levels of service except for Chain Lake Road at Rainier View Road SW, which will 

operate at LOS E in the 2028 baseline and future with development conditions. The 

intersection is planned for capacity improvements identified in the latest Comprehensive Plan. 

SITE SOILS, GRADING, AND STORM DRAINAGE  

The general soil classification of the site is characterized by the Natural Resources Conservation 

Service (NRCS) as Tokul gravelly medial loam, with 0 to 15 percent slopes. A geotechnical engineering 

study was performed by Terra Associates, Inc. to evaluate the suitability of the site for the proposed 

development of a residential subdivision. They reported observed soils were, “glacial deposits comprised 

predominantly of medium dense to dense silty sand with gravel interpreted to be weathered till overlying 

unweathered till deposits consisting of dense to very dense, moderately- to strongly-cemented silty sand 

with gravel and occasional cobbles.” It was concluded that there are no geotechnical considerations that 

preclude development of the site as currently planned. Grading will be limited to the extent necessary to 

support site development. 

 

The project proposes a combined water quality/detention stormwater pond in the southern portion of 

the site to both treat and detain surface water runoff in accordance with the Department of Ecology’s 

2012 Stormwater Management Manual for Western Washington (SWMMWW) as amended in December 

2014 and current Monroe Municipal Code (MMC). Runoff will be routed to the pond through a 

conventional, below-grade conveyance system located in the public right-of-way and private access tracts. 

A permanent wetpool storage volume in the bottom of the pond will provide basic water quality treatment 

prior to release of runoff to downstream facilities. The pond will release runoff at controlled rates to the 

existing Toivo Ridge stormwater conveyance system. Additional information on the proposed storm 

drainage systems is included in the enclosed preliminary Storm Drainage Report (SDR). 
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UTILITIES 

Public water and sanitary sewer systems owned and operated by the City will be extended to provide 

service to the site. There is an existing 8-inch sewer stub located near the southwest corner of the site. This 

sewer line connects to the Toivo Ridge system and will be extended through the site and into the internal 

roads of the project. A sanitary sewer manhole will be placed near the eastern property line in the 

southeast portion of the site to provide a connection point for future development to the east.  

There is an existing 8-inch ductile iron water main located in the northern half of the 134th St SE right-

of-way. This water line is part of the 517 pressure zone and will provide sufficient pressure and flow to all 

proposed lots. The main will be extended into the property and terminate at a blow off assembly near the 

eastern property line in the southeast portion of the site. This will provide a connection point for future 

development to the east. 

The accompanying preliminary subdivision and PRD plans provide additional detail of the proposed 

water and sanitary sewer systems for the project.  

 

CRITICAL AREAS 

No wetlands, streams, geologic hazards or other critical areas were observed or delineated on or in 

the near vicinity of the project site. A copy of the geotechnical report prepared by Terra Associates, Inc. 

(December 4, 2018) and a critical areas site investigation report by Wetland Resources, Inc. (January 29, 

2019) are included with this application. 

PARKS, RECREATION, AND OPEN SPACE 

The City’s PRD code, MMC 18.84, includes guidance for Park and Recreational Usable Open Space. It 

specifies that for each base dwelling unit in the UR9600 zone, a PRD is to provide 975 square feet per 

base residential unit toward park and recreational usable open space onsite. The 17 base dwelling units 

calculated for this project therefore require a total of 16,575 square feet of such space. The project 

accomplishes this with a park in Tract A. Tract A has an area of 23,498 square feet, which exceeds the 

minimum requirements of the PRD. Tract B is a centrally located Landscape tract with an area of 3,301 

square feet and Tract C is an open space and storm drainage tract located in the southern portion of the 

site with an area of 43,210 square feet. In total, the project provides approximately 1.6 acres of total 

open space, or more than 33 percent of the total site area. 

Tract A has been designed to optimize the amount of large contiguous usable area. It is interconnected 

by the public sidewalk facilities that will be constructed with the project. The preliminary landscape plans 

included with this application include details for the park amenities. These amenities include tables, 

benches, pathways and screening landscaping as required. 

 

Please feel free to contact me directly if you have questions or require additional information to 

complete your review. I appreciate your time and efforts, and look forward to working with you through 

the preliminary subdivision and PRD approval. 

 

Thank you. 
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Sincerely, 

CPH Consultants 

 

 

Matthew J. Hough, PE 

President 

 

Enclosures 

Cc: Ms. Jennifer Reiner (D.R. Horton) 

 copy to file 
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NOTICE OF LAND USE APPLICATION USING THE 
OPTIONAL DNS PROCESS 

 
NOTICE IS HEREBY GIVEN that the City of Monroe has received an application for a Preliminary Plat 
and Planned Residential Development as described below:   
 
PROJECT NAME:    Belmont Heights Preliminary Plat/Planned Residential Development  
 
PROJECT FILE#:  PLPRD2019-01 
 
APPLICANT: Matthew J. Hough, PE on the behalf of CPH Consultants 
 
OWNER: Mateo & Bella Barajas, 21020 Calhoun Road, Monroe, WA 98272 
    
PROJECT LOCATION: The site is located at 18830 134th Street SE, Monroe, Washington, 98272.  
Snohomish County Tax Parcel Number: 28063600101900. 
 
PROJECT DESCRIPTION: The applicant is requesting preliminary plat and planned residential 
development approval for a 19-lot subdivision on approximately 4.75 acres in the Urban Residential 
(UR9600) zoning district with associated grading, drainage improvements, landscaping, and street 
frontage improvements.  The existing single-family residence will be demolished. The proposed 
development will take access off of 134th Street SE. 
 
PERMITS/APPROVALS REQUIRED: Preliminary Subdivision Approval, Preliminary Planned Residential 
Development Approval, Environmental Review, Grading/Engineering Permits, and any State and 
Federal Permits if applicable. 
 
STUDIES REQUIRED:  Traffic Study, Drainage Report, Environmental Checklist, Geotechnical Report, 
Critical Areas Report. 
 
ENVIRONMENTAL REVIEW: The City of Monroe has reviewed the proposed project for probable 
adverse environmental impacts and expects to issue a determination of non-significance for this 
project. The optional DNS process in WAC 197-11-355 is being used.  Consequently, this may be the 
only opportunity to comment on the environmental impacts of this proposal. The proposal may 
include mitigation measures under applicable codes, and the project may incorporate or require 
mitigation measures regardless of whether an EIS is prepared. A copy of the subsequent threshold 
determination for the specific proposal may be obtained upon request. 

APPLICATION PROCESS: A preliminary plat/PRD application is a public hearing review process per 
City of Monroe Municipal Code (MMC) Chapter(s) 18.84.110 (D) and 21.20.050(F). This project 
requires a public hearing and decision before the Hearing Examiner.  
 
 
 
 

City of Monroe 
806 West Main Street, Monroe, WA 98272   

Phone (360) 794-7400   Fax (360) 794-4007 
www.monroewa.gov 
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APPLICATION DATE:  February 6, 2019   
 
NOTICE OF COMPLETE APPLICATION:  February 25, 2019   
 
DATE OF NOTICE OF APPLICATION:  February 27, 2019 
 
PUBLIC COMMENT PROCEDURE:  Submit written comments on or before 5 p.m., March 13, 2019. 
Comments should address completeness of the application, quality or quantity of information 
presented, and the project’s conformance to applicable plans or code.  
 
PUBLIC HEARING: A public hearing is required for this project and will be noticed separately. 
 
STAFF CONTACT: Anita Marrero, Senior Planner @ (360) 863-4513 or amarrero@monroewa.gov 

All documents are available for review Monday-Friday, 8:00-5:00 p.m., excluding holidays, at 
Monroe City Hall, 806 West Main St Monroe, WA 98272 and online at:  

http://www.monroewa.gov. 
 

A decision on the application will be made within ninety (90) days of the date of the letter of 
completeness. 

mailto:amarrero@monroewa.gov
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NOTICE OF RESCHEDULED  
PUBLIC HEARING 

 

 
NOTICE IS HEREBY GIVEN that a PUBLIC HEARING is scheduled to be held on the proposed 
BELMONT TERRACE (formally Belmont Heights) PRELIMINARY PLAT AND PLANNED RESIDENTIAL 
DEVELOPMENT (PRD) on TUESDAY, JULY 16, 2019 AT 3:00 P.M. by the City of Monroe Hearing 
Examiner in the Council Chambers at City Hall, located at 806 W Main St, Monroe, WA. 
 
PROJECT NAME:    Belmont Terrace Preliminary Plat/PRD 
  
PROJECT FILE#:  PLPRD2019-01 
 
APPLICANT: Matthew J. Hough, PE on the behalf of CPH Consultants 
 
OWNER: Mateo & Bella Barajas, 21020 Calhoun Road, Monroe, WA 98272 
    
PROJECT LOCATION: The site is located at 18830 134th Street SE, Monroe, Washington, 98272.  
Snohomish County Tax Parcel Number: 28063600101900. 
 
PROJECT DESCRIPTION: The applicant is requesting preliminary plat and planned residential 
development approval for a 19-lot subdivision on approximately 4.75 acres in the Urban 
Residential (UR9600) zoning district with associated grading, drainage improvements, 
landscaping, and street frontage improvements.  The existing single-family residence will be 
demolished. The proposed development will take access off of 134th Street SE. 
 
PUBLIC COMMENTS: Anyone wishing to comment on the above items or to provide other relevant 
information may do so in writing or appear in person before the Hearing Examiner at the time 
and place of said public hearing. The Hearing Examiner is required to issue a final decision on 
this project pursuant to MMC 21.50.030(D). The Hearing Examiner’s decision will be final and 
issued within 10 days of the public hearing. 
 
PUBLIC REVIEW OF DOCUMENTS: The file is available for review during regular business hours, 
8:00 a.m. – 5:00 p.m., Monday - Friday at Monroe City Hall, 806 West Main Street, Monroe WA. 
For more information, please contact landuse@monroewa.gov or call 360-863-4501. Project 
information is available on the city’s website at: http://www.monroewa.gov/807/Belmont-
Terrace. 
 

STAFF CONTACT: Anita Marrero, Senior Planner at (360) 863-4513 or amarrero@monroewa.gov 

 
 

City of Monroe 
806 West Main Street, Monroe, WA 98272   

Phone (360) 794-7400   Fax (360) 794-4007 
www.monroewa.gov 

 

http://www.monroewa.gov/807/Belmont-Terrace
http://www.monroewa.gov/807/Belmont-Terrace
mailto:amarrero@monroewa.gov
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SECTION 1 – PROJECT OVERVIEW 

This Storm Drainage Report (SDR) describes the engineering analysis of the surface water conditions, 

proposed development improvements, and required storm drainage facilities for the Belmont Terrace 

PRD project located in Monroe, Washington. The report summarizes the design criteria for the storm 

drainage collection systems, associated flow control (i.e. detention) and water quality facilities, and 

temporary construction Best Management Practices (BMPs) proposed for the project. Figure 1 (Vicinity 

Map) illustrates the general location of the project site. Figures 2 and 3 of this report (see Figures 

section) illustrate the existing (i.e., pre-developed) and proposed developed conditions of the project 

area, respectively.  

 

Figure 1 - Vicinity Map 
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The Belmont Terrace PRD project proposes to develop 19 new single-family residential lots, per the 

requirements of UR9600 zoning, through the City of Monroe’s planned residential development process 

(PRD). The development will include associated roadway, storm drainage, sewer, and water 

infrastructure improvements to serve these proposed lots. It will provide park and recreational open 

space onsite per PRD guidelines and will improve its 134th Street SE frontage with new pavement, curb 

and gutter, planter, and sidewalk. The project site is 4.75-acres and consists of one developed 

property containing a single-family residence and associated structures within the Monroe city limits. 

Existing access to the project site is provided via 134th Street SE along the northern boundary of the 

site. The site is more generally located in portions of the NW ¼ and NE ¼ of Section 36, Township 28 

North, Range 6 East, W.M., Snohomish County, Washington.  

The site generally descends from the northeastern property corner to the southwest with a total relief of 

approximately 75 feet. Surface runoff primarily sheet flows southwesterly across the property toward 

the adjacent parcels to the west and south. The parcels to the south contain a gravel trench along the 

north property boundaries which collects runoff from the project site and conveys it to a detention pond 

serving the Trombley Hill development. A downstream analysis has been completed as part of this 

report in Section 3 to confirm downstream capacity for developed site runoff. 
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SECTION 2 – EXISTING CONDITIONS SUMMARY 

The Belmont Terrace PRD project site is comprised of one parcel (Tax Parcel # 28063600101900) with 

a total area of approximately 4.75 acres. It is located within the French Creek Drainage Basin, part of 

the Snohomish Watershed, WRIA 07. The site is bordered by single-family residences on all sides with 

access off of 134th Street SE to the north. The Toivo Ridge neighborhood borders the site to the south 

and provides a discharge point for stormwater runoff. The existing parcel contains a single-family 

residence and its associated structures. The parcel has a large, fenced lawn area adjacent to the 

frontage road. The southern portion of the parcel consists of unmaintained vegetation.  

The general soil classification of the developable portion of the site is characterized by the Natural 

Resources Conservation Service (NRCS) as Tokul gravelly medial loam, with 0 to 15 percent slopes. A 

geotechnical engineering study was performed by Terra Associates, Inc. to evaluate the suitability of 

the site for the proposed development of a residential subdivision. They reported that observed soils 

were “glacial deposits comprised predominantly of medium dense to dense silty sand with gravel 

interpreted to be weathered till overlying unweathered till deposits consisting of dense to very dense, 

moderately- to strongly-cemented silty sand with gravel and occasional cobbles.” The site is not a 

seismic hazard area and the developable portion of the site is not an erosion hazard area. 

Infiltration/LID measures are not feasible on this site due to the low permeability of the glacial till soils. 

Overall, it was determined that there are no geotechnical considerations that preclude development of 

the site as currently planned. A copy of the geotechnical report along with the NRCS Web Soil Survey 

data are provided in Appendix A. 

The site generally descends from the northeastern property corner to the southwest with a total relief of 

about 75 feet. Surface runoff primarily sheet flows southwesterly across the property toward the 

adjacent parcels to the west and south. The parcels to the south (part of the Toivo Ridge deveopment) 

contain a gravel trench along the north property boundaries which collects runoff from the project site 

and conveys it southeast to a detention pond serving the Trombley Hill development. A downstream 

analysis has been completed as part of this report in Section 3 to confirm downstream capacity for 

developed site runoff. There are no wetlands or streams on-site. See Figure 2 for a map of existing site 

conditions. 
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SECTION 3 – OFF-SITE ANALYSIS  

 
This section summarizes the analysis of the onsite and offsite drainage conditions for the project. The 
methodology of the analysis and reporting of these conditions is in general accordance with the 
Department of Ecology’s 2014 Stormwater Management Manual for Western Washington 
(SWMM). This analysis includes research of available information, a site visit, an upstream analysis, and 
a downstream analysis. Research sources include aerial photography, GIS information, survey data, 
and as-built plans for the adjacent Toivo Ridge neighborhood provided by the City of Monroe.  

 
Site Visit  

 
A site visit was completed on January 23, 2019 at 12:00 PM to observe drainage conditions in the 
project vicinity and to inspect the downstream conveyance system and assess its capacity for mitigated 
site discharge. The weather was 48° and partly cloudy. There had been showers earlier in the day 
totaling 0.60” of precipitation and 0.42” of precipitation had fallen the previous day.  

 
Upstream Analysis  

 
Runoff from the northwest portion of the adjacent property to the east flows onto and through the 
project site toward the southwest as sheet flow or shallow, subsurface flow. This property is a large 
residential parcel consisting of a home, associated structures, and a large pasture area. The tributary 
basin is approximately 2.12 acres of pasture.  
 
The 134th Street SE right-of-way fronts the northern property boundary of the site. The properties to 
the north of the right-of-way are part of the Sweetbriar at Monroe development. Runoff from these 
properties is collected and conveyed to a detention vault serving the development. Runoff from the 
property to the northeast is collected in a ditch along the north side of 134th Street SE and conveyed 
west until discharging to the stormwater system serving Sweetbriar at Monroe. 134th Street SE along the 
frontage of the property is currently a half-street road section which drains north into the Sweetbriar at 
Monroe stormwater system. Thus, there is no upstream runoff from properties to the north.  
 
The properties to the west and south are at lower elevations than the project site and thus no upstream 
runoff from these areas flows onto the site.  
 
Downstream Analysis  

 
Site runoff is intercepted by a gravel trench with a perforated pipe located approximately 5 feet 
south of the southern property boundary. The trench was constructed as part of the Toivo Ridge 
development. The perforated pipe discharges to an existing catch basin near the southwest property 
corner. This structure is the connection point for mitigated project runoff. The structure discharges runoff 
south through a series of catch basins and underground conveyance pipes. The conveyance system 
continues to convey flows west in the 137th St SE right-of-way and then southeast in the Rainier View Rd 
SE right-of-way before discharging to the existing detention pond in Tract 955 of Trombley Hills 
through a rock armored outfall. The detention pond discharges to the southwest and outfalls to a 
wetland in a forested area which ultimately discharges to Cripple Creek. See Appendix D for photos, a 
downstream map, and a summary table of the downstream system. 

 
The downstream conveyance system appears to be properly functioning with no observed evidence of 
erosion or insufficient capacity. Runoff from the project will meet flow control standards set forth by 
the Department of Ecology 2014 Stormwater Management Manual for Western Washington. This will 
result in decreased peak flows leaving the site for all major storm events and therefore is not expected 
to have an adverse impact on the downstream system. 
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SECTION 4 – Permanent Stormwater Control Plan 

Performance Standards, Goals and Facility Proposals 

The storm drainage analysis and facilities design for this project are proposed in general accordance 

with the 2012 Department of Ecology Stormwater Management Manual for Western Washington, as 

amended in December 2014, as specified by current Monroe Municipal Code (MMC), section 

15.01.025.  The project is classified as New Development and will result in greater than 5,000 square-

feet of new impervious surface, therefore all nine Minimum Requirements for stormwater management 

specified by the manual are applicable.  

The hydrologic analysis of the runoff conditions for the project site was performed using the Western 

Washington Hydrologic Model 2012 (WWHM) software to generate peak design flow rates and 

volumes. A combined detention/water quality pond is proposed in the southern portion of the site to 

treat and detain runoff. Appendix B contains the WWHM model results for the proposed stormwater 

controls and water quality facilities proposed for the project. See Figure 7 for the stormwater pond 

details. 

Pre-developed Site Hydrology 

There is upstream runoff from 2.12 acres that flows through the project site. This area is to the east of 

the project boundary and enters the site as sheet flow and shallow, subsurface flow. Runoff from this 

upstream area will be collected directly into the project’s conveyance system, routed to the pond, 

treated, and detained along with the rest of the project’s developed runoff. This basin will be modeled 

in its existing condition as there are no land cover modifications proposed. The total developed area 

for on-site and frontage improvement is 5.01 acres and will be modeled as forest for the pre-

developed condition. Table 4.1 shows the pre-developed land use inputs used in the WWHM model 

and Table 4.2 summarizes the resulting peak design runoff rates. See Figure 4 for pre-developed 

drainage basins.  

 
Table 4.1 – Pre-developed Drainage Sub-basins 

    

Basin 
Land Use Area (ac) 

Forested Grass Pasture Impervious Total 

Predeveloped Site 5.01 0.00 0.00 0.00 5.01 

Upstream 0.00 0.00 2.12 0.00 2.12 

Total Area (ac) 5.01 0.00 2.12 0.00 7.13 

Table 4.2 – Pre-developed Peak Flows (at WWHM point of compliance) 

Event Flow Rate (cfs) 

2-yr 0.27 

10-yr 0.59 

25-yr 0.81 

50-yr 1.00 

100-yr 1.22 
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On-Site Stormwater Management 

Minimum Requirement #5 addresses the application of on-site stormwater management BMPs with the 

intent to “infiltrate, disperse, and retain stormwater runoff on-site to the extent feasible without causing 

flooding or erosion impacts.” Requirements for this project are specified on Table I-2.5.1 and Figure I-

2.5.1. These are included here with the relevant text highlighted. 
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The feasibility of the BMPs in DOE List #2 have been evaluated for the Belmont Terrace PRD project as 

a new development inside the UGA. BMPs listed were considered in order for each type of surface to 

determine if their use/application for this project was feasible based on the following criteria: 

1. Design criteria, limitations, and infeasibility criteria identified for each BMP in this manual; and 

2. Competing Need Criteria listed in Chapter V-5 – On-Site Stormwater Management. 

Lawn and landscaped areas: 

1. Post-Construction Soil Quality and Depth in accordance with BMP T5.13 

This BMP is feasible. All soils in lawn and landscaped areas will meet the design guidelines of 

BMP T5.13. This will be accomplished through one or more of the following implementation 

methods identified in the manual:  

a. retention of undisturbed native vegetation and soil, or 

b. amendment of existing site topsoil, or 

c. stockpiling and reuse of existing topsoil, or import of approved topsoil mix. 

Roofs: 

1. Full Dispersion in accordance with BMP T5.30, or Downspout Full Infiltration Systems in 

accordance with BMP T5.10A 
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These BMPs are not feasible. The site plan, which is in accordance with City of Monroe PRD 

requirements, does not retain the minimum amount of native vegetation required to apply the 

Full Dispersion BMP. There are also no feasible locations on site where the required vegetated 

flowpath length can be accommodated. The glacial till soil on site exhibits low permeability 

and is not a suitable receptor for infiltration or retention facilities. 

2. Bioretention facilities in accordance with BMP T7.30 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

3. Downspout Dispersion Systems in accordance with BMP T5.10B 

This BMP is not feasible. The proposed lots, designed in accordance with City of Monroe PRD 

requirements, are not large enough to accommodate the vegetated flow path required for 

dispersion. 

4. Perforated Stub-out Connections in accordance with BMP T5.10C 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

Other Hard Surfaces: 

1. Full Dispersion in accordance with BMP T5.30 

This BMP is not feasible. The site plan, which is in accordance with City of Monroe PRD 

requirements, does not retain the minimum amount of native vegetation required to apply the 

Full Dispersion BMP. There are also no feasible locations on site where the required vegetated 

flowpath length can be accommodated.  

2. Permeable Pavement in accordance with BMP T5.156 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

3. Bioretention facilities in accordance with BMP T7.30 

This BMP is not feasible. The glacial till soil on site exhibits low permeability and is not a 

suitable receptor for infiltration or retention facilities. 

4. Sheet Flow Dispersion in accordance with BMP T5.12, or Concentrated Flow Dispersion in 

accordance with BMP T5.11 

This BMP is not feasible. The proposed lots, designed in accordance with City of Monroe PRD 

requirements, are not large enough to accommodate the vegetated flowpath required for 

dispersion. 
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The Geotechnical Report prepared by Terra Associates, Inc. (see Appendix A) specifically addresses 

the application of on-site stormwater management BMPs. In the Infiltration section of the report, Terra 

concludes that, “Based on our study, it is our opinion that on-site infiltration is not a feasible alternative 

for management of site stormwater due to the presence of relatively-impermeable till and till-like soils 

at relatively shallow depths beneath the ground surface.” 

Developed Site Hydrology 

The Standard Flow Control Requirement, part of Minimum Requirement #7, will be applied and states 

that, “Stormwater discharges shall match developed discharge durations to pre-developed durations 

for the range of pre-developed discharge rates from 50% of the 2-year peak flow up to the full 50-

year peak flow.”  

Developed site conditions within the study area were modeled based on the sub-basin configurations 

shown in Figure 5 and the land use covers summarized in Table 4.3. The residential lots were modeled 

based on an expected maximum 60 percent impervious coverage as allowed by Monroe Municipal 

Code (MNC) Bulk Requirements Chapter 18.10.140. Impervious road and sidewalk surfaces, both on-

site and frontage, were calculated from the proposed footprint shown on the improvement plans. The 

remaining lot and open space area was modeled as grass. There is a small area of frontage 

improvements that cannot drain to the pond due to grade restrictions and is modeled as bypass area in 

WWHM. The upstream basin was modeled in its existing condition as there is no land cover 

modification proposed for this area.  

The combined water quality/detention pond proposed for this project contains 8.0 feet of live storage 

and 4.0 feet of dead storage. The provided detention volume at the top of the flow control riser is 

1.64 acre-feet, exceeding the 1.53 acre-feet required as calculated in WWHM. Flow control is 

provided by an 18” riser pipe with a three-orifice design used to meet the applicable standards. 

Table 4.3 shows the developed land use inputs used in the WWHM model. Table 4.4 summarizes the 

peak design flow rates in the developed condition, both unmitigated and mitigated. 

Table 4.3- Developed Drainage Sub-basins 
 

 
  

Basin 
Land Use Area (ac) 

Forested Grass Pasture Impervious Total 

Developed (To Pond) 0.00 2.17 0.00 2.73 4.90 

Upstream Flow-through 0.00 0.00 2.12 0.00 2.12 

Frontage Bypass 0.00 0.01 0.00 0.10 0.11 

Total Area (ac) 0.00 2.18 2.12 2.83 7.13 

 

Table 4.4 – Developed Peak Flows 

Event 
Unmitigated 
Pond Inflow 

(cfs) 

Mitigated Pond 
Discharge 

 (cfs) 

Frontage 
Bypass 

(cfs) 

Peak Flow at Point 
of Compliance 

(cfs) 

2-yr 1.81 0.14 0.05 0.17 

10-yr 3.26 0.25 0.09 0.28 

25-yr 4.18 0.32 0.11 0.35 

50-yr 4.95 0.39 0.12 0.41 

100-yr 5.80 0.46 0.14 0.48 
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Conveyance System Analysis and Design 

The project proposes to collect on-site runoff and convey it to the stormwater pond prior to release 

offsite. Surface runoff will be collected by roof drains, roadway and yard inlets, and a system of 

below grade pipes on the site. These systems convey runoff to the onsite combined water 

quality/detention pond for treatment and flow control.  

An analysis of the capacity of the conveyance facilities for the project has been performed using a 

standard backwater approach. Design flows for this conveyance analysis were generated using the 

Rational Method for a 100-year design storm. The completed backwater analysis confirms that the 

proposed conveyance systems as designed contain the Rational design flows without overtopping catch 

basin/manhole inlets. The rational and backwater calculations are provided in Appendix C of this 

report, and Figure 6 displays the sub-catchment areas used for the Rational calculations. 

Water Quality Treatment 

Basic water quality treatment is required for surface water runoff from all new pollution generating 

surfaces created with development of the site per Minimum Requirement #6. Treatment will also be 

provided for flows from the upstream basin because its runoff will be mixed with developed site runoff. 

The minimum required wetpool volume calculated from WWHM (91% of total runoff volume) is 0.4555 

acre-feet, or 19,842 cubic feet. Water quality treatment will be provided through the application of a 

wetpond in the eastern cell of the stormwater pond. There is 4.0’ of dead storage in the pond which 

provides approximately 20,907 cubic feet of wetpond volume.   

The wetpond was designed in general accordance with Chapter V-10 of the SWMM. Table 4.5 

summarizes the design conditions of the water quality facility. The wetpond has 3H:1V side slopes and 

is divided into two cells separated by a berm. The top of the berm is one foot below the water quality 

design water surface. The first cell includes one-foot of sediment storage and contains approximately 

26% of the total water quality volume.  

Table 4.5 – Water Quality Pond Design 

Wetpond Information 

W/Q Volume Required 19,842 cf 

W/Q Volume Provided 20,907 cf 

Cell 1 Depth 4 ft 

Cell 2 Depth 4 ft 

WQ elevation 312.00 
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SECTION 5 – Construction Stormwater Pollution Prevention Plan 

Storm Water Pollution Prevention Plan (SWPPP) 

1. Mark Clearing Limits 

To prevent disturbance of project areas not designated for construction, a construction clearing 

limits fence or silt fence will be installed by the Contractor along the perimeter of the project 

site to protect existing native area outside of the mitigation area. These fences will be installed 

in accordance with the details and specifications provided in the Plans prior to any clearing 

and grading activities.  

 

2. Establish Construction Access 

Heavy truck and equipment access during construction shall be limited to locations from 191st 

Ave SE. The contractor shall employ appropriate BMP measures to prevent transport of 

sediment offsite by motor vehicles.  

 

3. Control Flow Rates 

The contractor will be responsible for installing temporary erosion control BMP’s to control the 

release rate and water quality of surface water from active construction areas.  

 

4. Install Sediment Controls 

On-site sediment retention will be controlled by a combination of silt fences, temporary 

interceptor trenches, and the proposed detention pond as shown on the Plans. The contractor 

shall inspect and provide regular maintenance of these facilities throughout the duration of 

construction to ensure maximum sediment control.  

 

5. Stabilize Soils 

Temporary and permanent cover measures will be provided by the Contractor to protect 

disturbed areas.  Straw mulching is typically used to provide temporary protection from 

erosion at exposed soil areas. Plastic covering may also be used in order to protect cut and fill 

slopes, and/or to encourage grass growth in newly seeded areas. Disturbed areas that remain 

unworked for at least 7 days will be seeded and mulched to provide permanent cover 

measure and to limit erosion potential. 

 

Water will be used by the Contractor as allowed by local agency regulations and applicable 

SWMM standards to prevent wind transport of exposed soils. Exposed soils will be sprayed 

until wet and re-sprayed as needed during dry weather periods.  

 

6. Protect Slopes 

The project does not require any disturbance of soils within steep slope or erosion hazard 

areas.  Temporary and permanent seeding to stabilize exposed soil areas is expected to be 

sufficient for protecting on-site slopes—whether constructed or at disturbed native areas. 

Plastic covering may also be used to protect cut and fill slopes if seasonal limitations warrant 

and/or to encourage grass growth in newly seeded areas. The contractor shall take all 

practical efforts including installation of temporary interceptor ditches to direct potential storm 

water runoff away from the top of on-site slopes. 
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7. Protect Drain Inlet 
All storm drain inlets made operable during construction or otherwise existing in the vicinity of 

work areas shall be protected using pre-manufactured filter fabric catch basin inserts to 

protect against construction storm water runoff entering the conveyance system.  The Contractor 

will be responsible for maintenance of all temporary sediment control BMP’s during 

construction, including removal of accumulated sediment, as well as for the ultimate removal of 

these controls and remaining accumulated sediment upon completion of construction.  

 

8. Stabilize Channels and Outlets 

Methods of protection may include silt fence installation and maintenance, catch basin inserts, 

and temporary interceptor ditches. Vegetated areas shall be maintained whenever possible or 

practical to provide for natural filtration of construction storm water discharges.    

 

9. Control Pollutants 

Special provisions shall be taken to reduce the risk of pollutant contamination from the 

construction access, concrete handling/wash areas, and sawcutting/surfacing activities.  Vehicle 

maintenance shall only be performed at approved on-site areas and only after proper 

containment devices are in place downstream of those areas. Any flammable or otherwise 

hazardous liquids shall be stockpiled only at the approved construction staging area.  

 

10. Control Dewatering 

Temporary dewatering efforts may be required to facilitate some elements of construction such 

as storm drainage and utilities installation. Any such dewatering volumes encountered will be 

collected and controlled using pumps and sediment traps or tanks. Discharge from these 

controlled onsite facilities will be dispersed to approved areas of native vegetation or 

otherwise treated using setting tanks or other mechanical filtration facilities prior to release to 

downstream systems as required to conform with General Construction Stormwater permit 

standards.  

11. Maintain BMPs 

All TESC measures will be inspected and maintained on a regular basis following the 

maintenance requirements identified for each in the Plans and/or the project’s Storm Water 

Pollution Prevention Plan (SWPPP). An ESC supervisor will be designated by the Contractor and 

the name, address and phone number of the ESC supervisor will be given to the regulatory 

jurisdiction prior to the start of construction.  

 

The ESC supervisor will inspect the site at least once a month during the dry season, weekly 

during the wet season, and within 24 hours of each runoff-producing storm event. An ESC 

maintenance report will be used as a written record of all maintenance in accordance with the 

project SWPPP 

12. Manage the Project 

The Contractor will be responsible for the phasing of erosion and sediment controls during 

construction so that they are adequately coordinated with all construction activities. The 

Contractor will be responsible for maintenance of all temporary sediment control BMP’s during 

construction, including removal of accumulated sediment, as well as for the ultimate removal of 

these controls and cleaning of existing permanent storm drainage facilities upon completion of 

construction. 
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13. Protect Low Impact Development BMPs 

The project geotechnical engineered determined that the onsite soils are not favorable for 

infiltrative BMPs. As such, no low impact development BMPs are proposed with this project. No 

special protection is required.  
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FIGURE 2 - EXISITING SITE CONDITIONS
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FIGURE 3 - DEVELOPED SITE CONDITIONS
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FIGURE 4 - PREDEVELOPED DRAINAGE BASINS
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FIGURE 5 - DEVELOPED DRAINAGE BASINS
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FIGURE 6 - CONVEYANCE SUB-BASINS
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

72 Tokul gravelly medial loam, 0 
to 8 percent slopes

3.1 61.1%

73 Tokul gravelly medial loam, 8 
to 15 percent slopes

2.0 38.9%

Totals for Area of Interest 5.1 100.0%
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Belmont Terrace PRD Land Use Summary

Appendix B

Lot # Area (SF) Imp. (SF) Pervious (SF)

Basin SF Acre 1 5,227        3,136       2,091               

Roads 21,386        0.49 2 5,127        3,076       2,051               

Sidewalk 4,923          0.11 3 4,562        2,737       1,825               

Lots 62,814        1.44 4 4,937        2,962       1,975               

Driveway Drops 840             0.02 5 4,936        2,962       1,974               

PATs 6,499          0.15 6 4,931        2,959       1,972               

Tract A Path 385             0.01 7 5,827        3,496       2,331               

Tract C Access Road 3,705          0.09 8 5,578        3,347       2,231               

Pond Surface 17,997        0.41 9 5,393        3,236       2,157               

Bypass 4,740          0.11 10 5,250        3,150       2,100               

11 5,663        3,398       2,265               

Property Area 206,848      4.75    12 6,738        4,043       2,695               

Frontage Area 11,361        0.26    13 5,750        3,450       2,300               

Total Site Area 218,209      5.01 14 5,740        3,444       2,296               

Total Impervious 123,289      2.83 15 5,250        3,150       2,100               

Total Pervious 94,920        2.18 16 5,663        3,398       2,265               

17 6,173        3,704       2,469               

Frontage 11361 0.26 18 5,754        3,452       2,302               

Impervious 9626 0.22 19 6,191        3,715       2,476               

Pervious 1735 0.04 Total 104,690   62,814     41,876            

Frontage Bypass Basin 4740 0.11

Impervioius 4207 0.10

Pervious 533 0.01

Area to Pond 305,844      7.02

Impervious 119,082      2.73

Pervious 186,762      4.29

Upstream Basin SF Acre

Pasture 92375 2.12

Total 92375 2.12

Impervious



WWHM2012

PROJECT REPORT
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General Model Information
Project Name: 190513_Pond SSD

Site Name: Belmont Terrace PRD

Site Address:

City: Monroe, WA

Report Date: 5/13/2019

Gage: Everett

Data Start: 1948/10/01

Data End: 2009/09/30

Timestep: 15 Minute

Precip Scale: 1.20

Version Date: 2016/02/25

Version: 4.2.12

POC Thresholds

Low  Flow Threshold for POC1: 50 Percent of the 2 Year

High Flow Threshold for POC1: 50 Year
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Landuse Basin Data
Predeveloped Land Use

Predeveloped
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Forest, Flat     5.01

 Pervious Total 5.01

Impervious Land Use acre

 Impervious Total 0

 Basin Total 5.01

Element Flows To:
Surface Interflow Groundwater
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Upstream
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Pasture, Flat    2.12

 Pervious Total 2.12

Impervious Land Use acre

 Impervious Total 0

 Basin Total 2.12

Element Flows To:
Surface Interflow Groundwater
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Mitigated Land Use

Developed to Pond
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Lawn, Flat       2.17

 Pervious Total 2.17

Impervious Land Use acre
 ROADS FLAT         2.73

 Impervious Total 2.73

 Basin Total 4.9

Element Flows To:
Surface Interflow Groundwater
Detention Pond Detention Pond
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Upstream Flow-through
Bypass: No

GroundWater: No

Pervious Land Use acre
 C, Pasture, Flat    2.12

 Pervious Total 2.12

Impervious Land Use acre

 Impervious Total 0

 Basin Total 2.12

Element Flows To:
Surface Interflow Groundwater
Detention Pond Detention Pond
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Frontage Bypass
Bypass: Yes

GroundWater: No

Pervious Land Use acre
 C, Lawn, Flat       0.01

 Pervious Total 0.01

Impervious Land Use acre
 ROADS FLAT         0.1

 Impervious Total 0.1

 Basin Total 0.11

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing

Detention Pond
Depth: 9 ft.
Element Flows To:
Outlet 1 Outlet 2

              SSD Table Hydraulic Table

Stage  Area  Volume  Outlet                                  
(feet)  (ac.)  (ac-ft.)  Struct  NotUsed NotUsed NotUsed NotUsed 
0.000   0.030   0.000   0.000   0.000   0.000   0.000   0.000   
2.000   0.056   0.086   0.081   0.000   0.000   0.000   0.000   
4.000   0.263   0.224   0.114   0.000   0.000   0.000   0.000   
6.000   0.351   0.839   0.140   0.000   0.000   0.000   0.000   
8.000   0.449   1.639   0.675   0.000   0.000   0.000   0.000   
9.000   0.501   2.114   7.908   0.000   0.000   0.000   0.000   
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1
Total Pervious Area: 7.13
Total Impervious Area: 0

Mitigated Landuse Totals for POC #1
Total Pervious Area: 4.3
Total Impervious Area: 2.83

Flow Frequency Method: Log Pearson Type III 17B

Flow Frequency Return Periods for Predeveloped.  POC #1
Return Period Flow(cfs)
2 year 0.272234
5 year 0.445841
10 year 0.589641
25 year 0.807918
50 year 0.999549
100 year 1.2182

Flow Frequency Return Periods for Mitigated.  POC #1
Return Period Flow(cfs)
2 year 0.172779
5 year 0.23449
10 year 0.282537
25 year 0.352044
50 year 0.410664
100 year 0.475554

Annual Peaks
Annual Peaks for Predeveloped and Mitigated.  POC #1
Year Predeveloped Mitigated
1949 0.336 0.140
1950 0.319 0.172
1951 0.245 0.149
1952 0.210 0.150
1953 0.170 0.148
1954 0.978 0.185
1955 0.339 0.170
1956 0.284 0.239
1957 0.402 0.205
1958 0.502 0.221
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1959 0.258 0.157
1960 0.255 0.160
1961 1.222 0.266
1962 0.257 0.162
1963 0.489 0.181
1964 0.311 0.144
1965 0.214 0.144
1966 0.129 0.134
1967 0.252 0.211
1968 0.310 0.175
1969 1.091 0.214
1970 0.179 0.141
1971 0.316 0.163
1972 0.205 0.195
1973 0.205 0.150
1974 0.508 0.185
1975 0.223 0.152
1976 0.199 0.159
1977 0.157 0.147
1978 0.181 0.146
1979 0.634 0.192
1980 0.272 0.146
1981 0.183 0.145
1982 0.253 0.163
1983 0.459 0.155
1984 0.246 0.226
1985 0.307 0.199
1986 0.704 0.495
1987 0.331 0.325
1988 0.169 0.146
1989 0.218 0.141
1990 0.230 0.156
1991 0.236 0.152
1992 0.182 0.150
1993 0.167 0.138
1994 0.172 0.157
1995 0.243 0.221
1996 0.444 0.209
1997 0.906 0.809
1998 0.153 0.169
1999 0.196 0.142
2000 0.162 0.224
2001 0.063 0.134
2002 0.226 0.144
2003 0.176 0.147
2004 0.297 0.247
2005 0.209 0.146
2006 0.611 0.192
2007 0.483 0.175
2008 0.610 0.511
2009 0.183 0.144

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated.  POC #1
Rank Predeveloped Mitigated
1 1.2219 0.8092
2 1.0908 0.5113
3 0.9784 0.4954
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4 0.9056 0.3254
5 0.7040 0.2659
6 0.6336 0.2467
7 0.6108 0.2394
8 0.6098 0.2262
9 0.5082 0.2235
10 0.5017 0.2214
11 0.4887 0.2209
12 0.4833 0.2144
13 0.4587 0.2113
14 0.4442 0.2090
15 0.4021 0.2046
16 0.3390 0.1988
17 0.3355 0.1949
18 0.3309 0.1922
19 0.3189 0.1916
20 0.3156 0.1851
21 0.3112 0.1846
22 0.3098 0.1814
23 0.3074 0.1753
24 0.2975 0.1752
25 0.2838 0.1725
26 0.2720 0.1702
27 0.2583 0.1687
28 0.2574 0.1629
29 0.2545 0.1626
30 0.2525 0.1622
31 0.2523 0.1605
32 0.2461 0.1594
33 0.2453 0.1573
34 0.2426 0.1568
35 0.2362 0.1562
36 0.2298 0.1553
37 0.2255 0.1519
38 0.2232 0.1517
39 0.2181 0.1502
40 0.2145 0.1499
41 0.2099 0.1497
42 0.2088 0.1488
43 0.2051 0.1475
44 0.2050 0.1474
45 0.1986 0.1465
46 0.1961 0.1464
47 0.1829 0.1462
48 0.1826 0.1459
49 0.1819 0.1457
50 0.1805 0.1446
51 0.1787 0.1445
52 0.1761 0.1445
53 0.1724 0.1441
54 0.1702 0.1441
55 0.1688 0.1423
56 0.1667 0.1414
57 0.1625 0.1409
58 0.1574 0.1405
59 0.1529 0.1376
60 0.1290 0.1336
61 0.0631 0.1336
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Duration Flows
The Facility PASSED

Flow(cfs) Predev Mit Percentage Pass/Fail
0.1361 15169 9157 60 Pass
0.1448 12637 4188 33 Pass
0.1536 10117 3142 31 Pass
0.1623 8177 2562 31 Pass
0.1710 6637 2188 32 Pass
0.1797 5523 1903 34 Pass
0.1884 4534 1658 36 Pass
0.1972 3743 1469 39 Pass
0.2059 3198 1282 40 Pass
0.2146 2669 1149 43 Pass
0.2233 2244 1025 45 Pass
0.2321 1856 934 50 Pass
0.2408 1619 829 51 Pass
0.2495 1406 772 54 Pass
0.2582 1239 741 59 Pass
0.2669 1120 716 63 Pass
0.2757 1012 687 67 Pass
0.2844 929 661 71 Pass
0.2931 831 635 76 Pass
0.3018 776 610 78 Pass
0.3105 709 582 82 Pass
0.3193 655 544 83 Pass
0.3280 621 519 83 Pass
0.3367 588 501 85 Pass
0.3454 558 480 86 Pass
0.3542 524 452 86 Pass
0.3629 501 433 86 Pass
0.3716 480 415 86 Pass
0.3803 450 395 87 Pass
0.3890 430 375 87 Pass
0.3978 409 362 88 Pass
0.4065 388 347 89 Pass
0.4152 364 333 91 Pass
0.4239 350 321 91 Pass
0.4326 340 306 90 Pass
0.4414 328 291 88 Pass
0.4501 315 278 88 Pass
0.4588 297 262 88 Pass
0.4675 284 237 83 Pass
0.4763 271 214 78 Pass
0.4850 252 193 76 Pass
0.4937 238 172 72 Pass
0.5024 227 157 69 Pass
0.5111 206 123 59 Pass
0.5199 198 118 59 Pass
0.5286 186 115 61 Pass
0.5373 170 112 65 Pass
0.5460 158 107 67 Pass
0.5548 151 104 68 Pass
0.5635 142 92 64 Pass
0.5722 126 80 63 Pass
0.5809 113 70 61 Pass
0.5896 92 66 71 Pass
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0.5984 76 60 78 Pass
0.6071 65 58 89 Pass
0.6158 58 53 91 Pass
0.6245 48 49 102 Pass
0.6332 44 46 104 Pass
0.6420 39 42 107 Pass
0.6507 33 31 93 Pass
0.6594 30 26 86 Pass
0.6681 23 22 95 Pass
0.6769 18 18 100 Pass
0.6856 13 9 69 Pass
0.6943 8 7 87 Pass
0.7030 8 7 87 Pass
0.7117 6 5 83 Pass
0.7205 6 5 83 Pass
0.7292 6 5 83 Pass
0.7379 6 5 83 Pass
0.7466 6 5 83 Pass
0.7553 6 4 66 Pass
0.7641 6 3 50 Pass
0.7728 6 3 50 Pass
0.7815 5 3 60 Pass
0.7902 5 2 40 Pass
0.7990 5 2 40 Pass
0.8077 5 2 40 Pass
0.8164 5 0 0 Pass
0.8251 5 0 0 Pass
0.8338 5 0 0 Pass
0.8426 5 0 0 Pass
0.8513 5 0 0 Pass
0.8600 5 0 0 Pass
0.8687 5 0 0 Pass
0.8774 5 0 0 Pass
0.8862 5 0 0 Pass
0.8949 5 0 0 Pass
0.9036 5 0 0 Pass
0.9123 4 0 0 Pass
0.9211 4 0 0 Pass
0.9298 3 0 0 Pass
0.9385 3 0 0 Pass
0.9472 3 0 0 Pass
0.9559 3 0 0 Pass
0.9647 3 0 0 Pass
0.9734 3 0 0 Pass
0.9821 2 0 0 Pass
0.9908 2 0 0 Pass
0.9995 2 0 0 Pass
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Water Quality
Water Quality BMP Flow and Volume for POC #1
On-line facility volume: 0.4555 acre-feet
On-line facility target flow: 0.5004 cfs.
Adjusted for 15 min: 0.5004 cfs.
Off-line facility target flow: 0.2809 cfs.
Adjusted for 15 min: 0.2809 cfs.
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LID Report
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Model Default Modifications

Total of 0 changes have been made.

PERLND Changes
 No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix
Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1948 10 01        END    2009 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   190513_Pond SSD.wdm
MESSU      25   Pre190513_Pond SSD.MES
           27   Pre190513_Pond SSD.L61
           28   Pre190513_Pond SSD.L62
           30   POC190513_Pond SSD1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      10
      PERLND      13
      COPY       501
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Predeveloped                MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   10     C, Forest, Flat         1    1    1    1   27    0
   13     C, Pasture, Flat        1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   10         0    0    1    0    0    0    0    0    0    0    0    0    
   13         0    0    1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
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   10         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
   13         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   10         0    0    0    0    0    0    0    0    0    0    0    
   13         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   10              0       4.5      0.08       400      0.05       0.5     0.996
   13              0       4.5      0.06       400      0.05       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   10              0         0         2         2         0         0         0
   13              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   10            0.2       0.5      0.35         6       0.5       0.7
   13           0.15       0.4       0.3         6       0.5       0.4
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   10              0         0         0         0       2.5         1         0
   13              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
  END IWAT-PARM2

  IWAT-PARM3
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    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Predeveloped***
PERLND  10                        5.01     COPY   501     12
PERLND  10                        5.01     COPY   501     13
Upstream***
PERLND  13                        2.12     COPY   501     12
PERLND  13                        2.12     COPY   501     13

******Routing******
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
  END GEN-INFO
  *** Section RCHRES***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
  END HYDR-INIT
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END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1.2            PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.2            IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    501 FLOW     ENGL      REPL
END EXT TARGETS

MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

END MASS-LINK

END RUN
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Mitigated UCI File
RUN

GLOBAL
  WWHM4 model simulation
  START       1948 10 01        END    2009 09 30
  RUN INTERP OUTPUT LEVEL    3    0
  RESUME     0 RUN     1                   UNIT SYSTEM     1
END GLOBAL

FILES
<File>  <Un#>   <-----------File Name------------------------------>***
<-ID->                                                              ***
WDM        26   190513_Pond SSD.wdm
MESSU      25   Mit190513_Pond SSD.MES
           27   Mit190513_Pond SSD.L61
           28   Mit190513_Pond SSD.L62
           30   POC190513_Pond SSD1.dat
END FILES

OPN SEQUENCE
    INGRP              INDELT 00:15
      PERLND      16
      IMPLND       1
      PERLND      13
      RCHRES       1
      COPY         1
      COPY       501
      COPY       601
      DISPLY       1
    END INGRP
END OPN SEQUENCE
DISPLY
  DISPLY-INFO1
    # -  #<----------Title----------->***TRAN PIVL DIG1 FIL1  PYR DIG2 FIL2 YRND
    1        Detention Pond              MAX                    1    2   30    9
  END DISPLY-INFO1
END DISPLY
COPY
  TIMESERIES
    # -  #  NPT  NMN ***
    1         1    1
  501         1    1
  601         1    1
  END TIMESERIES
END COPY
GENER 
  OPCODE
    #    # OPCD ***
  END OPCODE
  PARM
    #    #         K ***
  END PARM
END GENER
PERLND
  GEN-INFO
    <PLS ><-------Name------->NBLKS   Unit-systems   Printer ***
    # -  #                          User  t-series Engl Metr ***
                                           in  out           ***
   16     C, Lawn, Flat           1    1    1    1   27    0
   13     C, Pasture, Flat        1    1    1    1   27    0
  END GEN-INFO
  *** Section PWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC ***
   16         0    0    1    0    0    0    0    0    0    0    0    0    
   13         0    0    1    0    0    0    0    0    0    0    0    0    
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  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ***************************** PIVL  PYR
    # -  # ATMP SNOW PWAT  SED  PST  PWG PQAL MSTL PEST NITR PHOS TRAC  *********
   16         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
   13         0    0    4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  PWAT-PARM1
    <PLS >  PWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP UZFG  VCS  VUZ  VNN VIFW VIRC  VLE INFC  HWT ***
   16         0    0    0    0    0    0    0    0    0    0    0    
   13         0    0    0    0    0    0    0    0    0    0    0    
  END PWAT-PARM1

  PWAT-PARM2
    <PLS >      PWATER input info: Part 2         ***
    # -  # ***FOREST      LZSN    INFILT      LSUR     SLSUR     KVARY     AGWRC
   16              0       4.5      0.03       400      0.05       0.5     0.996
   13              0       4.5      0.06       400      0.05       0.5     0.996
  END PWAT-PARM2

  PWAT-PARM3
    <PLS >      PWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN    INFEXP    INFILD    DEEPFR    BASETP    AGWETP
   16              0         0         2         2         0         0         0
   13              0         0         2         2         0         0         0
  END PWAT-PARM3
  PWAT-PARM4
    <PLS >     PWATER input info: Part 4                               ***
    # -  #     CEPSC      UZSN      NSUR     INTFW       IRC     LZETP ***
   16            0.1      0.25      0.25         6       0.5      0.25
   13           0.15       0.4       0.3         6       0.5       0.4
  END PWAT-PARM4

  PWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
              ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
    # -  # ***  CEPS      SURS       UZS      IFWS       LZS      AGWS      GWVS
   16              0         0         0         0       2.5         1         0
   13              0         0         0         0       2.5         1         0
  END PWAT-STATE1

END PERLND

IMPLND
  GEN-INFO
    <PLS ><-------Name------->   Unit-systems   Printer ***
    # -  #                     User  t-series Engl Metr ***
                                      in  out           ***
    1      ROADS/FLAT             1    1    1   27    0
  END GEN-INFO
  *** Section IWATER***

  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL   ***
    1         0    0    1    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <ILS > ******** Print-flags ******** PIVL  PYR
    # -  # ATMP SNOW IWAT  SLD  IWG IQAL    *********
    1         0    0    4    0    0    0    1    9    
  END PRINT-INFO

  IWAT-PARM1
    <PLS >  IWATER variable monthly parameter value flags  ***
    # -  # CSNO RTOP  VRS  VNN RTLI     ***
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    1         0    0    0    0    0    
  END IWAT-PARM1

  IWAT-PARM2
    <PLS >      IWATER input info: Part 2         ***
    # -  # ***  LSUR     SLSUR      NSUR     RETSC    
    1            400      0.01       0.1       0.1
  END IWAT-PARM2

  IWAT-PARM3
    <PLS >      IWATER input info: Part 3         ***
    # -  # ***PETMAX    PETMIN              
    1              0         0
  END IWAT-PARM3

  IWAT-STATE1
    <PLS > *** Initial conditions at start of simulation
    # -  # ***  RETS      SURS  
    1              0         0
  END IWAT-STATE1

END IMPLND

SCHEMATIC
<-Source->                  <--Area-->     <-Target->   MBLK   ***
<Name>   #                  <-factor->     <Name>   #   Tbl#   ***
Developed to Pond***
PERLND  16                        2.17     RCHRES   1      2
PERLND  16                        2.17     RCHRES   1      3
IMPLND   1                        2.73     RCHRES   1      5
Upstream Flow-through***
PERLND  13                        2.12     RCHRES   1      2
PERLND  13                        2.12     RCHRES   1      3
Frontage Bypass***
PERLND  16                        0.01     COPY   501     12
PERLND  16                        0.01     COPY   601     12
PERLND  16                        0.01     COPY   501     13
PERLND  16                        0.01     COPY   601     13
IMPLND   1                         0.1     COPY   501     15
IMPLND   1                         0.1     COPY   601     15

******Routing******
PERLND  16                        2.17     COPY     1     12
IMPLND   1                        2.73     COPY     1     15
PERLND  16                        2.17     COPY     1     13
PERLND  13                        2.12     COPY     1     12
PERLND  13                        2.12     COPY     1     13
RCHRES   1                           1     COPY   501     16
END SCHEMATIC

NETWORK
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
COPY   501 OUTPUT MEAN   1 1   48.4        DISPLY   1     INPUT  TIMSER 1

<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   #        <Name> # #<-factor->strg <Name>   #   #        <Name> # #  ***
END NETWORK

RCHRES
  GEN-INFO
    RCHRES       Name        Nexits   Unit Systems   Printer                 ***
    # -  #<------------------><---> User T-series  Engl Metr LKFG            ***
                                           in  out                           ***
    1     Detention Pond          1    1    1    1   28    0    1
  END GEN-INFO
  *** Section RCHRES***
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  ACTIVITY
    <PLS > ************* Active Sections *****************************
    # -  # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***
    1         1    0    0    0    0    0    0    0    0    0    
  END ACTIVITY

  PRINT-INFO
    <PLS > ***************** Print-flags ******************* PIVL  PYR
    # -  # HYDR ADCA CONS HEAT  SED  GQL OXRX NUTR PLNK PHCB PIVL  PYR  *********
    1         4    0    0    0    0    0    0    0    0    0    1    9    
  END PRINT-INFO

  HYDR-PARM1
    RCHRES  Flags for each HYDR Section                                      ***
    # -  #  VC A1 A2 A3  ODFVFG for each *** ODGTFG for each     FUNCT  for each
            FG FG FG FG  possible  exit  *** possible  exit      possible  exit
             *  *  *  *    *  *  *  *  *       *  *  *  *  *         ***
    1        0  1  0  0    4  0  0  0  0       0  0  0  0  0       2  2  2  2  2
  END HYDR-PARM1

  HYDR-PARM2
    # -  #    FTABNO       LEN     DELTH     STCOR        KS      DB50       ***
  <------><--------><--------><--------><--------><--------><-------->       ***
    1              1      0.01       0.0       0.0       0.5       0.0
  END HYDR-PARM2
  HYDR-INIT
    RCHRES  Initial conditions for each HYDR section                         ***
    # -  # ***   VOL     Initial  value  of COLIND     Initial  value  of OUTDGT
          *** ac-ft     for each possible exit        for each possible exit
  <------><-------->     <---><---><---><---><---> *** <---><---><---><---><--->
    1            0         4.0  0.0  0.0  0.0  0.0       0.0  0.0  0.0  0.0  0.0
  END HYDR-INIT
END RCHRES

SPEC-ACTIONS
END SPEC-ACTIONS
FTABLES
  FTABLE      1
    6    4
     Depth      Area    Volume  Outflow1 Velocity  Travel Time***
      (ft)   (acres) (acre-ft)   (cfs)   (ft/sec)    (Minutes)***
  0.000000  0.030000  0.000000  0.000000  
  2.000000  0.056000  0.086000  0.080688  
  4.000000  0.263000  0.224000  0.114110  
  6.000000  0.351000  0.839000  0.139756  
  8.000000  0.449000  1.639000  0.674672  
  9.000000  0.501000  2.114000  7.908392  
  END FTABLE  1
END FTABLES

EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->  ***
<Name>   # <Name> # tem strg<-factor->strg <Name>   #   #        <Name> # #  ***
WDM      2 PREC     ENGL    1.2            PERLND   1 999 EXTNL  PREC
WDM      2 PREC     ENGL    1.2            IMPLND   1 999 EXTNL  PREC
WDM      1 EVAP     ENGL    0.76           PERLND   1 999 EXTNL  PETINP
WDM      1 EVAP     ENGL    0.76           IMPLND   1 999 EXTNL  PETINP

END EXT SOURCES

EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Tgap Amd ***
<Name>   #        <Name> # #<-factor->strg <Name>   # <Name>    tem strg strg***
RCHRES   1 HYDR   RO     1 1        1      WDM   1000 FLOW     ENGL      REPL
RCHRES   1 HYDR   STAGE  1 1        1      WDM   1001 STAG     ENGL      REPL
COPY     1 OUTPUT MEAN   1 1     48.4      WDM    701 FLOW     ENGL      REPL
COPY   501 OUTPUT MEAN   1 1     48.4      WDM    801 FLOW     ENGL      REPL
COPY   601 OUTPUT MEAN   1 1     48.4      WDM    901 FLOW     ENGL      REPL
END EXT TARGETS
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MASS-LINK
<Volume>   <-Grp> <-Member-><--Mult-->     <Target>       <-Grp> <-Member->***
<Name>            <Name> # #<-factor->     <Name>                <Name> # #***
  MASS-LINK        2
PERLND     PWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    2

  MASS-LINK        3
PERLND     PWATER IFWO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    3

  MASS-LINK        5
IMPLND     IWATER SURO       0.083333      RCHRES         INFLOW IVOL
  END MASS-LINK    5

  MASS-LINK       12
PERLND     PWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   12

  MASS-LINK       13
PERLND     PWATER IFWO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   13

  MASS-LINK       15
IMPLND     IWATER SURO       0.083333      COPY           INPUT  MEAN
  END MASS-LINK   15

  MASS-LINK       16
RCHRES     ROFLOW                          COPY           INPUT  MEAN
  END MASS-LINK   16

END MASS-LINK

END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer
Legal Notice
This program and accompanying documentation are provided 'as-is' without warranty of any kind.  The 
entire risk regarding the performance and results of this program is assumed by End User.   Clear 
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either 
expressed or implied, including but not limited to implied warranties of program and accompanying 
documentation.  In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever 
(including without limitation to damages for loss of business profits, loss of business information, 
business interruption, and the like) arising out of the use of, or inability to use this program even 
if Clear Creek Solutions Inc. or their authorized representatives have been advised of the 
possibility of such damages.  Software Copyright © by : Clear Creek Solutions, Inc. 2005-2019; All 
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd.  Ste F
Olympia, WA.  98501
Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com

www.clearcreeksolutions.com


 

 Site Planning 

 Civil Engineering 

 Project Management 

 Land Use Consulting 

 

 

 

 
APPENDIX C 

 
CONVEYANCE CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX C - CPH Rational Calculations
10 yr 25 yr 100yr

Project Name: Belmont Terrace PRD aR 2.44 2.66 2.61
bR 0.64 0.65 0.63
PR 2.8 3.2 3.8

Description: Rational calculation spreadsheet for backwater analysis

CB100 21457 0.49 0.90 0.30 0.25 0.19 0.65 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.49 0.99 7.44
CB105 21667 0.50 0.90 0.33 0.25 0.17 0.68 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.50 1.05 6.45
CB110 25287 0.58 0.90 0.42 0.25 0.16 0.72 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.58 1.30 5.40
CB115 32738 0.75 0.90 0.14 0.25 0.61 0.37 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.75 0.87 3.37
CB120 2354 0.05 0.90 0.04 0.25 0.01 0.73 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.05 0.12 1.33
CB125 19811 0.45 0.90 0.26 0.25 0.19 0.62 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.45 0.88 1.21
CB130 1484 0.03 0.90 0.02 0.25 0.01 0.63 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.03 0.07 0.33
CB135 4657 0.11 0.90 0.09 0.25 0.02 0.80 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.11 0.27 0.27

CB111 15896 0.36 0.90 0.22 0.25 0.14 0.64 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.36 0.73 0.73

CB116 23324 0.54 0.90 0.37 0.25 0.17 0.70 0.02 17.00 2.08 50.00 0.40 6.30 0.82 3.11 0.54 1.16 1.16

CPH Backwater Spreadsheet

CPH Backwater Spreadsheet

(NOAA Atlas - Isopluvial Maps: Figures 27,28,30)

Qf         

Full      (cfs)

CPH Backwater Spreadsheet

CPH Backwater Spreadsheet

To CB

CPH Backwater Spreadsheet
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Total       
(cfs)

CPH Backwater Spreadsheet
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(feet)

Diameter 
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CPH Backwater Spreadsheet
CPH Backwater Spreadsheet

CPH Backwater Spreadsheet

CPH Backwater Spreadsheet
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Belmont Terrace PRD
Rational Spreadsheet_190513.xls

CPH Consultants
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Appendix C.2 - CPH Backwater Calculations

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Design Flow 
Q

Length Pipe Size Manning's n
Downstream 

Invert Elevation

Upstream 
Inlet 

Elevation
Pipe Slope

Barrel 
Area

Barrel 
Velocity

Barrel 
Velocity 
Head

TW 
Elevation

Barrel 
Perimeter

Friction 
Slope

Friction 
Loss

Entrance HGL 
Elevation

Entrance Loss 
Coefficient

Entrance 
Head Loss

Exit Head 
Loss

Outlet 
Control 

Elevation
dc/D Critical 

Depth
Critical 
Velocity

Inlet 
Control 

Elevation

Approach 
Velocity 
Head

Kb
Bend Head 

Loss
Q3/Q1 Kj

Junction 
Head Loss

Head 
Water

Rim 
Elevation

Overflow?

D/S CB U/S CB (cfs) (ft) (in) (ft) (ft) (ft/ft) (sq. ft) (fps) (ft) (ft) (ft) Sf (ft) (ft) ke (ft) (ft) (ft) (ft) (fps) (ft) (ft) (ft) (%) (ft) (ft) (ft)
Pond CB100 7.44 35 18 0.012 311.00 322.32 0.323 1.77 4.21 0.28 316.00 4.71 0.00 0.15 323.82 0.50 0.14 0.28 324.23 0.57 0.86 5.25 323.23 0.24 0.00 0.000 0% 0.00 0.00 323.99 328.78 Contained

CB100 CB105 6.45 153.9 18 0.012 322.32 323.64 0.009 1.77 3.65 0.24 323.99 4.71 0.00 0.49 325.14 0.50 0.12 0.24 325.50 0.57 0.86 5.25 324.67 0.75 0.00 0.000 0% 0.00 0.00 324.75 340.69 Contained
CB105 CB110 5.40 140.5 12 0.012 323.64 334.69 0.079 0.79 6.88 0.75 324.75 3.14 0.02 2.72 335.69 0.50 0.37 0.75 336.81 0.57 0.57 4.28 337.80 0.32 0.00 0.000 0% 0.00 0.00 337.49 346.79 Contained
CB110 CB115 3.37 109.8 12 0.012 334.69 343.56 0.081 0.79 4.29 0.29 337.49 3.14 0.01 0.83 344.56 0.50 0.14 0.29 344.99 0.57 0.57 4.28 345.08 0.06 0.00 0.000 0% 0.00 0.00 345.02 359.57 Contained
CB115 CB120 1.33 128 12 0.012 343.56 356.36 0.100 0.79 1.69 0.04 345.02 3.14 0.00 0.15 357.36 0.50 0.02 0.04 357.43 0.57 0.57 4.28 357.24 0.04 0.00 0.000 0% 0.00 0.00 357.39 359.57 Contained
CB120 CB125 1.21 34.5 12 0.012 356.36 356.57 0.006 0.79 1.54 0.04 357.39 3.14 0.00 0.03 357.57 0.50 0.02 0.04 357.63 0.57 0.57 4.28 357.49 0.00 0.00 0.000 0% 0.00 0.00 357.62 368.40 Contained
CB125 CB130 0.33 92.9 12 0.012 356.57 365.40 0.095 0.79 0.42 0.00 357.62 3.14 0.00 0.01 366.40 0.50 0.00 0.00 366.40 0.57 0.57 4.28 366.22 0.00 0.00 0.000 0% 0.00 0.00 366.40 371.62 Contained
CB130 CB135 0.27 37.8 12 0.012 365.40 368.62 0.085 0.79 0.34 0.00 366.40 3.14 0.00 0.00 369.62 0.50 0.00 0.00 369.62 0.57 0.57 4.28 369.44 0.01 0.00 0.000 0% 0.00 0.00 369.61 371.62 Contained

CB110 CB111 0.73 74.6 12 0.012 334.69 340.00 0.071 0.79 0.93 0.01 324.75 3.14 0.00 0.03 341.00 0.50 0.01 0.01 341.02 0.57 0.57 4.28 340.85 0.00 0.00 0.000 0% 0.00 0.00 341.02 343.14 Contained

CB115 CB116 1.16 34.5 12 0.012 343.56 343.77 0.006 0.79 1.48 0.03 337.49 3.14 0.00 0.03 344.77 0.50 0.02 0.03 344.82 0.57 0.57 4.28 344.68 0.00 0.00 0.000 0% 0.00 0.00 344.82 346.77 Contained

PIPE SEGMENT

DESCRIPTION: Storm drain conveyance system for Belmont Terrace PRD: Backwater Spreadsheet. 
PROJECT:
DATE:
CPH PROJECT No.

5/14/2019
0035-18-027

Belmont Terrace PRD
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 Downstream Analysis Drainage System Table 

 
Symbol Drainage 

Component Type, 
Name, and Size 

     Drainage 
     Component 
     Description 

Slope Distance 
from site 
discharge 

Existing 
Problems 

   Potential 
  Problems 

Observations of field 
inspector, resource 
reviewer, or resident 

see map Type: sheet flow, swale, 
stream, channel, pipe, 
pond; Size: diameter, 

surface area 

drainage basin, vegetation, 
cover, depth, type of sensitive area, 

volume 

% ¼ ml = 1,320 ft. constrictions, under capacity, ponding, 
overtopping, flooding, habitat or organism 

destruction, scouring, bank sloughing, 
sedimentation, incision, other erosion 

tributary area, likelihood of problem, 
overflow pathways, potential impacts 

1 Sheet Flow 
Runoff flows southwesterly 

across site  
~10% 0’ None observed  See photos #1, #2, #5, #6 

2 
Interceptor Trench 

with perforated pipe 

Sheet flow enters gravel 

interceptor trench along north 

property boundary of Toivo 

Ridge development and flows 

west to an existing catch basin 

~6% 5’ None observed  See downstream map 

3 
Catch basins and 

conveyance pipes 

Runoff flows through a series 

of catch basins and 

underground pipes  

~12% 5’ - 955’ None observed  See downstream map 

4 Detention Pond 
Runoff discharges into 

Trombley Hill detention pond 
0% 955’ – 1200’ None observed  See photo #9 

5 

Control Structure 

and conveyance 

pipes 

Runoff discharges from pond 

and ultimately outfalls to a 

wetland southwest of pond 

~4% 1200’ – 1320’  None observed  See downstream map 
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Photo #1: Aerial imagery of project site.  

 

 
Photo #2: Looking south at project site from 134th St SE at approximately midpoint of northern property 

boundary.  
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Photo #3: Looking west at 134th St SE along northern property boundary of project site.   

 

 
Photo #4: Looking east at 134th St SE along northern property boundary of project site.  
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Photo #5: Looking south along eastern property boundary of project site.  

 

 
Photo #6: Looking south along western property boundary of project site.  
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Photo #7: Looking north towards southern property boundary of project site. Buried stormwater pipes 
between existing house and fence convey flows to Trombley Hill detention pond.  

 
Photo #8: Looking south from same location as photo #7. Buried stormwater pipes between existing 
house and fence convey flows to Trombley Hill detention pond.  
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Photo #9: Looking west at Trombley Hill detention pond.  
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V-4.6 Maintenance Standards for Drainage Facilities

The facility-specific maintenance standards contained in this section are intended to be
conditions for determining if maintenance actions are required as identified through
inspection. They are not intended to be measures of the facility's required condition at all
times between inspections. In other words, exceedence of these conditions at any time
between inspections and/or maintenance does not automatically constitute a violation of
these standards. However, based upon inspection observations, the inspection and
maintenance schedules shall be adjusted to minimize the length of time that a facility is
in a condition that requires a maintenance action.

Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed

General

Trash & Debris

Any trash and debris
which exceed 1 cubic
feet per 1,000 square
feet. In general, there
should be no visual
evidence of dumping.

If less than threshold
all trash and debris will
be removed as part of
next scheduled main-
tenance.

Trash and debris cleared
from site

Poisonous Veget-
ation and noxious
weeds

Any poisonous or nuis-
ance vegetation which
may constitute a haz-
ard to maintenance per-
sonnel or the public.

Any evidence of nox-
ious weeds as defined
by State or local reg-
ulations.

(Apply requirements of
adopted IPM policies
for the use of herb-
icides).

No danger of poisonous
vegetation where main-
tenance personnel or the
public might normally be.
(Coordinate with local
health department)

Complete eradication of
noxious weeds may not
be possible. Compliance
with State or local erad-
ication policies required

Contaminants Any evidence of oil, No contaminants or pol-

Table V-4.5.2(1) Maintenance Standards - Detention Ponds

2014 Stormwater Management Manual for Western Washington

Volume V - Chapter 4 - Page 829



Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed

and Pollution

gasoline, contaminants
or other pollutants

(Coordinate
removal/cleanup with
local water quality
response agency).

lutants present.

Rodent Holes

Any evidence of rodent
holes if facility is acting
as a dam or berm, or
any evidence of water
piping through dam or
berm via rodent holes.

Rodents destroyed and
dam or berm repaired.
(Coordinate with local
health department;
coordinate with Ecology
Dam Safety Office if pond
exceeds 10 acre-feet.)

Beaver Dams
Dam results in change
or function of the facil-
ity.

Facility is returned to
design function.

(Coordinate trapping of
beavers and removal of
dams with appropriate per-
mitting agencies)

Insects

When insects such as
wasps and hornets
interfere with main-
tenance activities.

Insects destroyed or
removed from site.

Apply insecticides in com-
pliance with adopted IPM
policies

Tree Growth and
Hazard Trees

Tree growth does not
allow maintenance
access or interferes
with maintenance activ-
ity (i.e., slope mowing,
silt removal, vactoring,
or equipment move-
ments). If trees are not
interfering with access
or maintenance, do not
remove

Trees do not hinder main-
tenance activities. Har-
vested trees should be
recycled into mulch or
other beneficial uses (e.g.,
alders for firewood).

Remove hazard Trees

Table V-4.5.2(1) Maintenance Standards - Detention Ponds (continued)

2014 Stormwater Management Manual for Western Washington

Volume V - Chapter 4 - Page 830



Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed
If dead, diseased, or
dying trees are iden-
tified

(Use a certified Arbor-
ist to determine health
of tree or removal
requirements)

Side Slopes of
Pond Erosion

Eroded damage over 2
inches deep where
cause of damage is
still present or where
there is potential for
continued erosion.

Any erosion observed
on a compacted berm
embankment.

Slopes should be sta-
bilized using appropriate
erosion control measure
(s); e.g.,rock rein-
forcement, planting of
grass, compaction.

If erosion is occurring on
compacted berms a
licensed civil engineer
should be consulted to
resolve source of erosion.

Storage Area

Sediment

Accumulated sediment
that exceeds 10% of
the designed pond
depth unless otherwise
specified or affects
inletting or outletting
condition of the facility.

Sediment cleaned out to
designed pond shape and
depth; pond reseeded if
necessary to control
erosion.

Liner (if Applic-
able)

Liner is visible and has
more than three 1/4-
inch holes in it.

Liner repaired or replaced.
Liner is fully covered.

Ponds Berms
(Dikes) Settlements

Any part of berm which
has settled 4 inches
lower than the design
elevation

If settlement is appar-
ent, measure berm to
determine amount of
settlement

Dike is built back to the
design elevation.

Table V-4.5.2(1) Maintenance Standards - Detention Ponds (continued)

2014 Stormwater Management Manual for Western Washington

Volume V - Chapter 4 - Page 831



Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed
Settling can be an
indication of more
severe problems with
the berm or outlet
works. A licensed civil
engineer should be
consulted to determine
the source of the set-
tlement.

Piping

Discernable water flow
through pond berm.
Ongoing erosion with
potential for erosion to
continue.

(Recommend a Goeth-
echnical engineer be
called in to inspect and
evaluate condition and
recommend repair of
condition.

Piping eliminated. Erosion
potential resolved.

Emergency Over-
flow/ Spillway
and Berms over 4
feet in height

Tree Growth

Tree growth on emer-
gency spillways cre-
ates blockage
problems and may
cause failure of the
berm due to uncon-
trolled overtopping.

Tree growth on berms
over 4 feet in height
may lead to piping
through the berm
which could lead to fail-
ure of the berm.

Trees should be removed.
If root system is small
(base less than 4 inches)
the root system may be left
in place. Otherwise the
roots should be removed
and the berm restored. A
licensed civil engineer
should be consulted for
proper berm/spillway res-
toration.

Piping
Discernable water flow
through pond berm.
Ongoing erosion with

Piping eliminated. Erosion
potential resolved.

Table V-4.5.2(1) Maintenance Standards - Detention Ponds (continued)

2014 Stormwater Management Manual for Western Washington
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Maintenance
Component Defect

Conditions When
Maintenance Is

Needed

Results Expected When
Maintenance Is Per-

formed
potential for erosion to
continue.

(Recommend a Goeth-
echnical engineer be
called in to inspect and
evaluate condition and
recommend repair of
condition.

Emergency Over-
flow/Spillway

Emergency Over-
flow/Spillway

Only one layer of rock
exists above native soil
in area five square feet
or larger, or any expos-
ure of native soil at the
top of out flow path of
spillway.

(Rip-rap on inside
slopes need not be
replaced.)

Rocks and pad depth are
restored to design stand-
ards.

Erosion See "Side Slopes of
Pond"

Table V-4.5.2(1) Maintenance Standards - Detention Ponds (continued)

Maintenance
Component Defect Conditions When Maintenance Is

Needed

Results Expec-
ted When

Maintenance
Is Performed

General

Trash & Debris See "Detention Ponds" (No. 1). See "Detention
Ponds" (No. 1).

Poisonous/Noxious
Vegetation See "Detention Ponds" (No. 1). See "Detention

Ponds" (No. 1).
Contaminants and
Pollution See "Detention Ponds" (No. 1). See "Detention

Ponds" (No. 1).

Rodent Holes See "Detention Ponds" (No. 1). See "Detention
Ponds" (No. 1)

Storage Area Sediment
Water ponding in infiltration pond
after rainfall ceases and appropriate

Sediment is
removed

Table V-4.5.2(2) Maintenance Standards - Infiltration

2014 Stormwater Management Manual for Western Washington

Volume V - Chapter 4 - Page 833



Maintenance
Component Defect Conditions When Maintenance is

Needed

Results Expec-
ted When

Maintenance
is Performed

Locking Mech-
anism Not Work-
ing

Mechanism cannot be opened by one
maintenance person with proper tools.
Bolts into frame have less than 1/2 inch
of thread (may not apply to self-locking
lids).

Mechanism
opens with
proper tools.

Cover Difficult to
Remove

One maintenance person cannot
remove lid after applying normal lifting
pressure. Intent is to keep cover from
sealing off access to maintenance.

Cover can be
removed and
reinstalled by
one main-
tenance per-
son.

Ladder Rungs
Unsafe

Ladder is unsafe due to missing rungs,
misalignment, not securely attached to
structure wall, rust, or cracks.

Ladder meets
design stand-
ards. Allows
maintenance
person safe
access.

Catch Basins See "Catch Bas-ins"       (No. 5) See "Catch Basins"   (No. 5). See "Catch
Basins"   (No. 5).

Table V-4.5.2(3) Maintenance Standards - Closed Detention Systems
(Tanks/Vaults) (continued)

Maintenance
Component Defect Condition When Main-

tenance is Needed
Results Expected When
Maintenance is Performed

General

Trash and
Debris
(Includes
Sediment)

Material exceeds 25% of
sump depth or 1 foot below
orifice plate.

Control structure orifice is not
blocked. All trash and debris
removed.

Structural
Damage

Structure is not securely
attached to manhole wall.

Structure is not in upright
position (allow up to 10%
from plumb).

Connections to outlet pipe

Structure securely attached to
wall and outlet pipe.

Structure in correct position.

Connections to outlet pipe are
water tight; structure repaired
or replaced and works as

Table V-4.5.2(4) Maintenance Standards - Control Structure/Flow
Restrictor
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Maintenance
Component Defect Condition When Main-

tenance is Needed
Results Expected When
Maintenance is Performed

are not watertight and show
signs of rust.

Any holes - other than
designed holes - in the
structure.

designed.

Structure has no holes other
than designed holes.

Cleanout
Gate

Damaged or
Missing

Cleanout gate is not water-
tight or is missing.

Gate cannot be moved up
and down by one main-
tenance person.

Chain/rod leading to gate is
missing or damaged.

Gate is rusted over 50% of
its surface area.

Gate is watertight and works
as designed.

Gate moves up and down eas-
ily and is watertight.

Chain is in place and works as
designed.

Gate is repaired or replaced to
meet design standards.

Orifice Plate
Damaged or
Missing

Control device is not work-
ing properly due to missing,
out of place, or bent orifice
plate.

Plate is in place and works as
designed.

Obstructions
Any trash, debris, sediment,
or vegetation blocking the
plate.

Plate is free of all obstructions
and works as designed.

Overflow
Pipe Obstructions

Any trash or debris blocking
(or having the potential of
blocking) the overflow pipe.

Pipe is free of all obstructions
and works as designed.

Manhole

See "Closed
Detention
Systems"  
(No. 3).

See "Closed Detention Sys-
tems"  (No. 3).

See "Closed Detention Sys-
tems"  (No. 3).

Catch Basin
See "Catch
Basins"       (No.
5).

See "Catch Basins"   (No. 5). See "Catch Basins"   (No. 5).

Table V-4.5.2(4) Maintenance Standards - Control Structure/Flow
Restrictor (continued)
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Maintenance
Component Defect Conditions When Maintenance is

Needed

Results
Expected
When Main-
tenance is
performed

General

Trash &
Debris

Trash or debris which is located imme-
diately in front of the catch basin opening or
is blocking inletting capacity of the basin by
more than 10%.

Trash or debris (in the basin) that exceeds
60 percent of the sump depth as measured
from the bottom of basin to invert of the low-
est pipe into or out of the basin, but in no
case less than a minimum of six inches
clearance from the debris surface to the
invert of the lowest pipe.

Trash or debris in any inlet or outlet pipe
blocking more than 1/3 of its height.

Dead animals or vegetation that could gen-
erate odors that could cause complaints or
dangerous gases (e.g., methane).

No Trash or
debris loc-
ated imme-
diately in
front of catch
basin or on
grate open-
ing.

No trash or
debris in the
catch basin.

Inlet and out-
let pipes free
of trash or
debris.

No dead
animals or
vegetation
present
within the
catch basin.

Sediment

Sediment (in the basin) that exceeds 60 per-
cent of the sump depth as measured from
the bottom of basin to invert of the lowest
pipe into or out of the basin, but in no case
less than a minimum of 6 inches clearance
from the sediment surface to the invert of the
lowest pipe.

No sediment
in the catch
basin

Structure
Damage to
Frame and/or
Top Slab

Top slab has holes larger than 2 square
inches or cracks wider than 1/4 inch. (Intent
is to make sure no material is running into
basin).

Top slab is
free of holes
and cracks.

Frame is sit-

Table V-4.5.2(5) Maintenance Standards - Catch Basins
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Maintenance
Component Defect Conditions When Maintenance is

Needed

Results
Expected
When Main-
tenance is
performed

Frame not sitting flush on top slab, i.e., sep-
aration of more than 3/4 inch of the frame
from the top slab. Frame not securely
attached

ting flush on
the riser rings
or top slab
and firmly
attached.

Fractures or
Cracks in
Basin Walls/
Bottom

Maintenance person judges that structure is
unsound.

Grout fillet has separated or cracked wider
than 1/2 inch and longer than 1 foot at the
joint of any inlet/outlet pipe or any evidence
of soil particles entering catch basin through
cracks.

Basin
replaced or
repaired to
design stand-
ards.

Pipe is
regrouted
and secure at
basin wall.

Settlement/
Misalignment

If failure of basin has created a safety, func-
tion, or design problem.

Basin
replaced or
repaired to
design stand-
ards.

Vegetation

Vegetation growing across and blocking
more than 10% of the basin opening.

Vegetation growing in inlet/outlet pipe joints
that is more than six inches tall and less
than six inches apart.

No veget-
ation block-
ing opening
to basin.

No veget-
ation or root
growth
present.

Contamination
and Pollution See "Detention Ponds" (No. 1). No pollution

present.

Catch Basin
Cover

Cover Not in
Place

Cover is missing or only partially in place.
Any open catch basin requires main-
tenance.

Catch basin
cover is
closed

Locking Mech-
anism Not

Mechanism cannot be opened by one main-
tenance person with proper tools. Bolts into

Mechanism
opens with

Table V-4.5.2(5) Maintenance Standards - Catch Basins (continued)
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Maintenance
Component Defect Conditions When Maintenance is

Needed

Results
Expected
When Main-
tenance is
performed

Working frame have less than 1/2 inch of thread. proper tools.

Cover Difficult
to Remove

One maintenance person cannot remove lid
after applying normal lifting pressure.

(Intent is keep cover from sealing off access
to maintenance.)

Cover can be
removed by
one main-
tenance per-
son.

Ladder Ladder Rungs
Unsafe

Ladder is unsafe due to missing rungs, not
securely attached to basin wall, mis-
alignment, rust, cracks, or sharp edges.

Ladder meets
design stand-
ards and
allows main-
tenance per-
son safe
access.

Metal Grates
(If Applic-
able)

Grate opening
Unsafe Grate with opening wider than 7/8 inch.

Grate open-
ing meets
design stand-
ards.

Trash and
Debris

Trash and debris that is blocking more than
20% of grate surface inletting capacity.

Grate free of
trash and
debris.

Damaged or
Missing.

Grate missing or broken member(s) of the
grate.

Grate is in
place and
meets design
standards.

Table V-4.5.2(5) Maintenance Standards - Catch Basins (continued)

Maintenance
Com-

ponents
Defect Condition When Maintenance is

Needed

Results Expected
When Maintenance is

Performed

General Trash and
Debris

Trash or debris that is plugging
more than 20% of the openings in
the barrier.

Barrier cleared to design
flow capacity.

Metal
Damaged/
Missing

Bars are bent out of shape more
than 3 inches.

Bars in place with no
bends more than 3/4

Table V-4.5.2(6) Maintenance Standards - Debris Barriers (e.g., Trash
Racks)
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Maintenance
Com-

ponents
Defect Condition When Maintenance is

Needed

Results Expected
When Maintenance is

Performed

Bars.

Bars are missing or entire barrier
missing.

Bars are loose and rust is causing
50% deterioration to any part of bar-
rier.

inch.

Bars in place according
to design.

Barrier replaced or
repaired to design stand-
ards.

Inlet/Outlet
Pipe

Debris barrier missing or not
attached to pipe

Barrier firmly attached to
pipe

Table V-4.5.2(6) Maintenance Standards - Debris Barriers (e.g., Trash
Racks) (continued)

Maintenance
Components Defect Conditions When Maintenance is

Needed

Results Expec-
ted When Main-

tenance is
Performed

External:

Rock Pad

Missing or
Moved
Rock

Only one layer of rock exists above nat-
ive soil in area five square feet or lar-
ger, or any exposure of native soil.

Rock pad
replaced to
design stand-
ards.

Erosion Soil erosion in or adjacent to rock pad.

Rock pad
replaced to
design stand-
ards.

Dispersion Trench

Pipe
Plugged
with Sed-
iment

Accumulated sediment that exceeds
20% of the design depth.

Pipe cleaned/-
flushed so that
it matches
design.

Not Dis-
charging
Water Prop-
erly

Visual evidence of water discharging
at concentrated points along trench
(normal condition is a "sheet flow"  of
water along trench). Intent is to prevent
erosion damage.

Trench
redesigned or
rebuilt to stand-
ards.

Perforations
Plugged.

Over 1/2 of perforations in pipe are
plugged with debris and sediment.

Perforated pipe
cleaned or
replaced.

Table V-4.5.2(7) Maintenance Standards - Energy Dissipaters
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Maintenance
Components Defect Conditions When Maintenance is

Needed

Results Expec-
ted When Main-

tenance is
Performed

Water
Flows Out
Top of "Dis-
tributor"  
Catch
Basin.

Maintenance person observes or
receives credible report of water flow-
ing out during any storm less than the
design storm or its causing or appears
likely to cause damage.

Facility rebuilt
or redesigned
to standards.

Receiving
Area Over-
Saturated

Water in receiving area is causing or
has potential of causing landslide prob-
lems.

No danger of
landslides.

Internal:

Manhole/Chamber

Worn or
Damaged
Post,
Baffles,
Side of
Chamber

Structure dissipating flow deteriorates
to 1/2 of original size or any con-
centrated worn spot exceeding one
square foot which would make struc-
ture unsound.

Structure
replaced to
design stand-
ards.

Other
Defects See "Catch Basins"   (No. 5). See "Catch Bas-

ins"   (No. 5).

Table V-4.5.2(7) Maintenance Standards - Energy Dissipaters
(continued)

Maintenance
Component

Defect or Prob-
lem

Condition When
Maintenance is

Needed

Recommended Maintenance to
Correct Problem

General

Sediment Accu-
mulation on
Grass

Sediment depth
exceeds 2
inches.

Remove sediment deposits on grass
treatment area of the bio-swale.
When finished, swale should be level
from side to side and drain freely
toward outlet. There should be no
areas of standing water once inflow
has ceased.

Standing Water

When water
stands in the
swale between
storms and does
not drain freely.

Any of the following may apply:
remove sediment or trash blockages,
improve grade from head to foot of
swale, remove clogged check dams,
add underdrains or convert to a wet

Table V-4.5.2(8) Maintenance Standards - Typical Biofiltration Swale
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Maintenance
Component

Defect or Prob-
lem

Condition
When Main-
tenance is
Needed

Recommended Maintenance to Cor-
rect Problem

ation starts to
take over.

Trash and Debris
Accumulation

Trash and
debris accu-
mulated on the
filter strip.

Remove trash and Debris from filter.

Erosion/Scouring

Eroded or
scoured areas
due to flow
channelization,
or higher flows.

For ruts or bare areas less than 12
inches wide, repair the damaged area
by filling with crushed gravel. The
grass will creep in over the rock in
time. If bare areas are large, generally
greater than 12 inches wide, the filter
strip should be re-graded and re-
seeded. For smaller bare areas, over-
seed when bare spots are evident.

Flow spreader

Flow spreader
uneven or
clogged so that
flows are not
uniformly dis-
tributed through
entire filter
width.

Level the spreader and clean so that
flows are spread evenly over entire fil-
ter width.

Table V-4.5.2(10) Maintenance Standards - Filter Strips (continued)

Maintenance
Component Defect

Condition When
Maintenance is

Needed

Results Expected When Main-
tenance is Performed

General
Water level First cell is empty,

doesn't hold water.

Line the first cell to maintain at least
4 feet of water. Although the second
cell may drain, the first cell must
remain full to control turbulence of
the incoming flow and reduce sed-
iment resuspension.

Trash and
Debris

Accumulation that
exceeds 1 CF per

Trash and debris removed from
pond.

Table V-4.5.2(11) Maintenance Standards - Wetponds
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Maintenance
Component Defect

Condition When
Maintenance is

Needed

Results Expected When Main-
tenance is Performed

1000-SF of pond
area.

Inlet/Outlet
Pipe

Inlet/Outlet pipe
clogged with sed-
iment and/or debris
material.

No clogging or blockage in the inlet
and outlet piping.

Sediment
Accumulation
in Pond Bot-
tom

Sediment accu-
mulations in pond bot-
tom that exceeds the
depth of sediment
zone plus 6-inches,
usually in the first
cell.

Sediment removed from pond bot-
tom.

Oil Sheen on
Water

Prevalent and visible
oil sheen.

Oil removed from water using oil-
absorbent pads or vactor truck.
Source of oil located and corrected. If
chronic low levels of oil persist, plant
wetland plants such as Juncus
effusus (soft rush) which can uptake
small concentrations of oil.

Erosion

Erosion of the pond's
side slopes and/or
scouring of the pond
bottom, that exceeds
6-inches, or where
continued erosion is
prevalent.

Slopes stabilized using proper
erosion control measures and repair
methods.

Settlement of
Pond
Dike/Berm

Any part of these com-
ponents that has
settled 4-inches or
lower than the design
elevation, or
inspector determines
dike/berm is
unsound.

Dike/berm is repaired to spe-
cifications.

Internal Berm Berm dividing cells
should be level.

Berm surface is leveled so that water
flows evenly over entire length of

Table V-4.5.2(11) Maintenance Standards - Wetponds (continued)
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Maintenance
Component Defect

Condition When
Maintenance is

Needed

Results Expected When Main-
tenance is Performed

berm.

Overflow
Spillway

Rock is missing and
soil is exposed at top
of spillway or outside
slope.

Rocks replaced to specifications.

Table V-4.5.2(11) Maintenance Standards - Wetponds (continued)

Maintenance
Component Defect Condition When Main-

tenance is Needed
Results Expected When Main-

tenance is Performed

General

Trash/Debris
Accumulation

Trash and debris accu-
mulated in vault, pipe or
inlet/outlet (includes float-
ables and non-float-
ables).

Remove trash and debris from
vault.

Sediment
Accumulation
in Vault

Sediment accumulation
in vault bottom exceeds
the depth of the sediment
zone plus 6-inches.

Remove sediment from vault.

Damaged
Pipes

Inlet/outlet piping dam-
aged or broken and in
need of repair.

Pipe repaired and/or replaced.

Access Cover

Damaged/Not
Working

Cover cannot be opened
or removed, especially by
one person.

Pipe repaired or replaced to
proper working specifications.

Ventilation Ventilation area blocked
or plugged.

Blocking material removed or
cleared from ventilation area. A
specified % of the vault surface
area must provide ventilation to
the vault interior (see design spe-
cifications).

Vault Struc-
ture Damage
- Includes
Cracks in
Walls Bottom,
Damage to

Maintenance/inspection
personnel determine that
the vault is not struc-
turally sound.

Cracks wider than 1/2-

Vault replaced or repairs made
so that vault meets design spe-
cifications and is structurally
sound.

Vault repaired so that no cracks

Table V-4.5.2(12) Maintenance Standards - Wetvaults
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Maintenance
Component Defect Condition When Main-

tenance is Needed

Results Expected When
Maintenance is Per-

formed
Cracks wider than 1/2-inch at
the joint of any inlet/outlet pipe
or evidence of soil particles
entering through the cracks.

inlet/outlet pipe.

Access Ladder
Damaged

Ladder is corroded or deteri-
orated, not functioning prop-
erly, not securely attached to
structure wall, missing rungs,
cracks, and misaligned.

Ladder replaced or
repaired and meets spe-
cifications, and is safe to
use as determined by
inspection personnel.

Table V-4.5.2(17) Maintenance Standards - Coalescing Plate Oil/Water
Separators (continued)

Maintenance
Component Defect Conditions When Main-

tenance is Needed
Results Expected When
Maintenance is Performed

General

Sediment
Accumulation

When sediment forms a cap
over the insert media of the
insert and/or unit.

No sediment cap on the
insert media and its unit.

Trash and
Debris Accu-
mulation

Trash and debris accumulates
on insert unit creating a block-
age/restriction.

Trash and debris removed
from insert unit. Runoff
freely flows into catch basin.

Media Insert
Not Remov-
ing Oil

Effluent water from media
insert has a visible sheen.

Effluent water from media
insert is free of oils and has
no visible sheen.

Media Insert
Water Sat-
urated

Catch basin insert is saturated
with water and no longer has
the capacity to absorb.

Remove and replace media
insert

Media Insert-
Oil Saturated

Media oil saturated due to pet-
roleum spill that drains into
catch basin.

Remove and replace media
insert.

Media Insert
Use Beyond
Product Life

Media has been used beyond
the typical average life of
media insert product.

Remove and replace media
at regular intervals, depend-
ing on insert product.

Table V-4.5.2(18) Maintenance Standards - Catch Basin Inserts
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MAJOR DIVISIONS

LETTER

SYMBOL

TYPICAL DESCRIPTION

GRAVELS

More than 50%

of coarse fraction

is larger than No.

4 sieve

Clean

Gravels (less

than 5%

fines)

GW

Well-graded gravels, gravel-sand mixtures, little or no fines.

GP

Poorly-graded gravels, gravel-sand mixtures, little or no fines.

Gravels with

fines

GM

Silty gravels, gravel-sand-silt mixtures, non-plastic fines.

GC

Clayey gravels, gravel-sand-clay mixtures, plastic fines.

SANDS

More than 50%

of coarse fraction

is smaller than

No. 4 sieve

Clean Sands

(less than

5% fines)

SW

Well-graded sands, sands with gravel, little or no fines.

SP

Poorly-graded sands, sands with gravel, little or no fines.

Sands with

fines

SM

Silty sands, sand-silt mixtures, non-plastic fines.

SC

Clayey sands, sand-clay mixtures, plastic fines.

SILTS AND CLAYS

Liquid Limit is less than 50%

ML

Inorganic silts, rock flour, clayey silts with slight plasticity.

CL

Inorganic clays of low to medium plasticity. (Lean clay)

OL

Organic silts and organic clays of low plasticity.

SILTS AND CLAYS

Liquid Limit is greater than 50%

MH

Inorganic silts, elastic.

CH

Inorganic clays of high plasticity. (Fat clay)

OH

Organic clays of high plasticity.

HIGHLY ORGANIC SOILS PT
Peat.
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DEFINITION OF TERMS AND SYMBOLS
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  Standard Penetration

Density Resistance in Blows/Foot

Very Loose        0-4

Loose       4-10

Medium Dense      10-30

Dense      30-50

Very Dense        >50

   Standard Penetration

Consistancy Resistance in Blows/Foot

Very Soft        0-2

Soft        2-4
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1. DEVELOPMENT IDENTIFICATION 
 
Gibson Traffic Consultants, Inc. (GTC) has been retained to provide a traffic impact analysis for 
the proposed Barajas development to address the City of Monroe, Snohomish County and 
Washington State Department of Transportation (WSDOT) traffic impacts. Brad Lincoln, 
responsible for this report and traffic analysis, is a licensed professional engineer (Civil) in the 
State of Washington and member of the Washington State section of ITE. 
 
The Barajas development is proposed to consist of a total of 19 single-family residential units that 
will be constructed in one phase. There is 1 existing single-family residential unit that will be 
removed and will be credited to the development. The analysis in this report has therefore been 
performed for 18 new single-family residential units. The development site is located along the 
south side of 134th Street SE, west of 191st Avenue SE. A site vicinity map has been included in 
Figure 1. 
 

2. METHODOLOGY 
 
Trip generation calculations for the Barajas development have been performed utilizing average 
trip generation data contained in the Institute of Transportation Engineers’ (ITE) Trip Generation, 
10th Edition (2017). The distribution of trips generated by the site is based on approved 
distributions for developments in the site vicinity. 
 
Intersection level of service analysis has been performed based on typical City of Monroe 
requirements and previous scoping conversations with City of Monroe staff. Level of service 
analysis has been performed for the following City of Monroe intersections: 
 

1. Chain Lake Road at Rainier View Road SE 
2. Chain Lake Road at Kelsey Street  

 
Congestion at intersections is generally measured in terms of level of service (LOS). In accordance 
with Highway Capacity Manual: 6th Edition (HCM) by the Transportation Research Board, road 
facilities and intersections are rated between LOS A and LOS F, with LOS A being free flow and 
LOS F being forced flow or over-capacity conditions. The level of service at signalized, 
roundabout and all-way stop-controlled intersections is based on the average delay of all 
approaches. The level of service for two-way stop-controlled intersections is based on average 
delays for the stopped approach with the highest delay. Geometric characteristics and conflicting 
traffic movements are taken into consideration when determining level of service values. A 
summary of the intersection level of service criteria is included in Table 1.  
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Table 1: Level of Service Criteria for Intersections 
 

Level of 1 
Service 

Expected 
Delay 

Intersection Control Delay 
(Seconds per Vehicle) 

Unsignalized 
Intersections 

Signalized 
Intersections 

A Little/No Delay <10 <10 

B Short Delays >10 and <15 >10 and <20 

C Average Delays >15 and <25 >20 and <35 

D Long Delays >25 and <35 >35 and <55 

E Very Long Delays >35 and <50 >55 and <80 

F Extreme Delays2 >50 >80 

 
The City of Monroe has a level of service threshold of LOS D for arterial road intersections, which 
includes both of the City of Monroe study intersections. The level of service analysis has been 
performed utilizing the Synchro 10.2 Build 0 software for the intersection of Chain Lake Road at  
(intersection 1). The Sidra 8.0 software has been utilized for the intersection of Chain Lake Road 
at Kelsey Street (intersection 2), which is a roundabout. 
 
The City of Monroe also has an interlocal agreement with Snohomish County to provide turning 
movements at Snohomish County key intersections impacted with 3 or more directional peak-hour 
trips on any approach or departure and for traffic mitigation fees. 
 
  

                                                 
1 Source:  Highway Capacity Manual 6th Edition. 
 
 LOS A: Free-flow traffic conditions, with minimal delay to stopped vehicles (no vehicle is delayed longer 

than one cycle at signalized intersection). 
 LOS B: Generally stable traffic flow conditions. 

LOS C: Occasional back-ups may develop, but delay to vehicles is short term and still tolerable. 
LOS D: During short periods of the peak hour, delays to approaching vehicles may be substantial but are 

tolerable during times of less demand (i.e. vehicles delayed one cycle or less at signal). 
LOS E: Intersections operate at or near capacity, with long queues developing on all approaches and long 

delays. 
LOS F: Jammed conditions on all approaches with excessively long delays and vehicles unable to move at 

times. 
2 When demand volume exceeds the capacity of the lane, extreme delays will be encountered with queuing which 
 may cause severe congestion affecting other traffic movements in the intersection. 
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3. TRIP GENERATION 
 
The trip generation calculations for the Barajas development are based on the average trip 
generation rates for ITE Land Use Code 210, Single-Family Detached Housing. The trip 
generation calculations are based on the 30 new units of the Barajas development, which includes 
credit for the existing unit on the site and are summarized in Table 2. 
 

Table 2: Trip Generation Summary 
 

18 New 
Single-Family 

Residential Units 

Average Daily Trips AM Peak-Hour Trips PM Peak-Hour Trips 

Inbound Outbound Total Inbound Outbound Total Inbound Outbound Total 

Generation Rate 9.44 trips per unit 0.74 trips per unit 0.99 trips per unit 

Splits 50% 50% 100% 25% 75% 100% 63% 37% 100% 

Trips 84.96 84.96 169.92 3.33 9.99 13.32 11.23 6.59 17.82 

 
The 18 new units are anticipated to generate approximately 169.92 average daily trips with 
approximately 13.32 AM peak-hour trips and 17.82 PM peak-hour trips. 
 

4. TRIP DISTRIBUTION 
 
The distribution of trips generated by the Barajas development is based on approved distributions 
for developments in the site vicinity. It is anticipated that 25% of the development’s trips will 
travel to and from the west along US-2. Approximately 35% of the development’s trips will travel 
to and from the south, twenty-five percent along SR-522 and ten percent along SR-203. It is 
estimated that 28% of the development’s trips will travel to and from local areas in the vicinity of 
the development, ten percent south of US-2, fifteen percent north of US-2, and three percent to the 
east. The remaining 12% of the development’s trips are anticipated to travel to and from the north 
and east, seven percent to and from the north along Chain Lake Road and five percent to and from 
the east along US-2. Detailed distributions are included in Figure 2 for the AM peak-hour and 
Figure 3 for the PM peak-hour.  
 
The interlocal agreement with Snohomish County requires key intersections impacted with 3 or 
more directional peak-hour trips on any approach or departure to be shown. The Barajas 
development will impact 3 key intersections during the PM peak-hour. The key intersection 
impacts are shown in detail in the attachments of this report. Snohomish County’s trip distribution 
policy states that trips along US-2 do not need to be distributed west of 88th Street SE. Trips 
traveling to and from the south along SR-522 and SR-203 are anticipated to travel to and from 
King County.  
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5. INTERSECTION LEVEL OF SERVICE ANALYSIS 
 

The intersections that have been analyzed as part of this report are based on the typical City of 
Monroe requirements and previous scoping discussions with City of Monroe staff. Level of service 
analysis has been performed for the following intersections for the weekday PM peak-hour: 
 

1. Chain Lake Road at Rainier View Road SE 
2. Chain Lake Road at Kelsey Street 

 

The analysis has been completed for the existing, 2028 baseline and 2028 future with development 
conditions. 

5.1 Turning Movement Volumes 
 

The existing turning movements at the study intersections are based on data collected by the 
independent count firm, Traffic Data Gathering (TDG), in January 2018. The existing turning 
movements at the study intersections are shown in Figure 4. 
 

The 2028 baseline volumes have been calculated using a 10-year horizon period and applying a 
2% annually compounding growth rate with the following pipeline developments: 
 

 Eaglemont I-III (F.K.A. Eaglemont) – 15 unconstructed new single-family units 
 Eaglemont IV (F.K.A. Eaglemont IV-VIII) – 117 new single-family units 
 Eaglemont V – 15 new single-family units 
 Eaglemont VI (F.K.A. Sky View Ridge) – 44 new single-family units 
 Eaglemont VII – 41 new single-family units 
 Easton Cove (F.K.A. Klier Property) – 88 new single-family units 
 Worthington Heights – 100 new single-family units 
 Raspberry Hill – 25 new single-family units 
 Clothier Short Plat – 6 new single-family units 
 2 Short Plats north of Easton Cove – 10 new single-family units 
 Kestrel Ridge – 30 new single-family units 

 

The approved PM peak-hour trip distributions for the pipeline developments are included in the 
attachments. For the pipeline projects where a trip distribution was not available, the pipeline’s 
trips were distributed in accordance with the Barajas distribution. The Eaglemont I-III 
development is anticipated to have a total of 149 units, however, GTC staff surveyed the area and 
found 134 completed and lived in houses, resulting in 15 unconstructed houses for the Eaglemont 
I-III development. The 2028 baseline turning movements at the study intersections are shown in 
Figure 5.  
 

The 2028 future with development turning movements were calculated by adding the 
development’s turning movements to the 2028 baseline turning movements. The 2028 future with 
development turning movements are shown in Figure 6. 
 

The existing turning movement counts and turning movement calculations are included in the 
attachments. 
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5.2 Intersection Level of Service Results 
 
The level of service analysis has been performed utilizing the existing control, channelization, 
peak-hour factors and heavy-vehicle factors from the 2018 counts. 
 
The level of service analysis shows that the development will not cause any intersection to operate 
at LOS F and will not cause the level of service to change from the 2028 baseline conditions. 
However, the intersection of Chain Lake Road at Rainier View Road SW is anticipated to operate 
at LOS E under the 2028 baseline and 2028 future with development conditions. The level of 
service results for the study intersections are summarized in Table 3.  
 

Table 3: Intersection Level of Service Summary 
 

Intersection 
Intersection 

Type 

2018 Existing 
Conditions 

2028 Baseline 
Conditions 

2028 Future 
Conditions 

with Development  
LOS Delay LOS Delay LOS Delay 

1. Chain Lake Road at 
Rainier View Road SW 

Two-Way 
Stop-Control 

B 11.6 sec E 45.9 sec E 49.2 sec 

2. Chain Lake Road at 
Kelsey Street Roundabout A 7.3 sec A 9.8 sec B 10.0 sec 

 
The level of service calculations are included in the attachments. 

5.2.1. Chain Lake Road at Rainier View Road 
 
Improvements to the Chain Lake Road corridor have been analyzed as part of the updated City of 
Monroe Comprehensive Plan. Improvements to Chain Lake Road to increase vehicle capacity are 
included in the Comprehensive Plan and show the intersection of Chain Lake Road at Rainier 
View Road operating at LOS C. The City of Monroe traffic mitigation fees, which are discussed 
later in this report, will help fund these improvements. 
 

6. TRAFFIC MITIGATION FEES 
 
The Washington Growth Management Act and Revised Code of Washington 82.02.050(2) 
authorize local jurisdictions to establish proportionate share traffic mitigation fees in order to fund 
capital facilities, such as roads and intersections. The Barajas development is located within the 
City of Monroe, which has established traffic mitigation fees. The City of Monroe also has 
interlocal agreements with Snohomish County and WSDOT for traffic mitigation fees. 
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6.1 City of Monroe 
 
The City of Monroe has established a traffic mitigation fee schedule. The fee for single-family 
residential units is $3,475 per unit. The 18 new units of the Barajas development will result in City 
of Monroe traffic mitigation fees of $62,550. It should be noted that these fees may not vest and 
may be higher when the building applications are pulled. 

6.2 Snohomish County 
 
The City of Monroe and Snohomish County have an interlocal agreement that provides for the 
payment of traffic mitigation for impacts to Snohomish County roadways by City of Monroe 
developments. Traffic mitigation fees are based on predetermined area impacts or impacts to actual 
improvement projects. The trip distribution shows that the Barajas development will not impact 
any Snohomish County improvement projects in the Transportation Needs Report with three 
directional PM peak-hour trips. According to Section 3(a)2 of the Snohomish County Traffic 
Worksheet and Traffic Study Requirements for Developments in the City of Monroe, City of 
Monroe developments are only required to pay traffic mitigation fees for improvements in the 
Transportation Needs Report impacted with three directional peak-hour trips. Snohomish County 
traffic mitigation fees should therefore not be required for the Barajas development. 

6.3 WSDOT 
 
The City of Monroe and WSDOT have an interlocal agreement that provides for the payment of 
traffic mitigation fees. The interlocal agreement states that a development only has a “significant 
adverse impact” if the development contributes 25 or more trips to a WSDOT intersection. The 
Barajas development is not anticipated to impact any WSDOT intersections with 25 PM peak-hour 
trips and is therefore not anticipated to have a “significant adverse impact” on WSDOT 
intersections. WSDOT does not have a collection project for any of the intersections near the 
Barajas development and therefore WSDOT traffic mitigation fees should not be assessed for the 
Barajas development. 
 

7. CONCLUSIONS 
 
The Barajas development is proposed to consist of 19 single-family residential units with 1 existing 
unit being removed. The 18 new units of the Barajas development are anticipated to generate 
approximately 169.92 average daily trips with approximately 13.32 AM peak-hour trips and 17.82 
PM peak-hour trips. The level of service analysis shows that all the study intersections are 
anticipated to operate at acceptable levels of service except for Chain Lake Road at Rainier View 
Road SW, which will operate at LOS E in the 2028 baseline and future with development 
conditions. The intersection is planned for capacity improvements identified in the latest 
Comprehensive Plan. The Barajas development will have City of Monroe traffic mitigation fees 
of $62,550. The development’s impacts will not meet the thresholds for paying traffic mitigation 
fees to Snohomish County or WSDOT. 
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PM Peak-Hour Key Intersection Volumes 
 

Intersection EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR 
#162: SR-2 at Westwick Rd N/A N/A N/A 0 N/A 0 N/A 2 0 0 3 N/A 
#469: SR-2 at Roosevelt Rd 0 3 0 0 2 0 0 0 0 0 0 0 
#496: SR-2 at 179th Ave SE 0 3 0 0 2 0 0 0 0 0 0 0 

A - 5
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Turning Movement Calculations and Counts 
  



TO

HV PHF

SB 2.3% 0.89

NB 1.1% 0.89

EB 0.9% 0.90

INTRS. 1.4% 0.91

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 4:00 PM - 6:00 PM

REDUCTION DATE: WEATHER: Rainy
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TO

HV PHF

SB 2.8% 0.88

NB 4.6% 0.92

EB 2.0% 0.90

INTRS. 3.0% 0.93

HV    = Heavy Vehicles

PHF = Peak Hour Factor

COUNTED BY: DATE OF COUNT:

REDUCED BY: TIME OF COUNT: 4:00 PM - 6:00 PM

REDUCTION DATE: WEATHER: Overcast
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1 Rainier View @ Chain Lake Rd

Synchro ID: 1

Existing 262 677 415

Average Weekday 8 254 0 6 409 0

PM Peak Hour   

8 Chain Lake Road  0

Year:  1/31/18 138 0  0 0
130  0 

Data Source: TDG 246 Rainier View Road 909 --- 0 North

6  0 
108 0  0 0

102  Chain Lake Road 0

  

102 254 0 130 409 0

356 895 539

Future without Project 396 1,014 617

Average Weekday 29 368 0 19 599 0

PM Peak Hour   
29 Chain Lake Road  0

Year: 2028 365 0  0 0

Growth Rate = 2.0% 336  0 

Years of Growth = 10 612 Rainier View Road 1,578 --- 0 North

Total Growth = 1.2190 19  0 
247 0  0 0

228  Chain Lake Road 0

  

228 368 0 336 599 0

596 1,531 935

Total Project Trips 0 0 0

Average Weekday 0 0 0 0 0 0

PM Peak Hour   

0 Chain Lake Road  0

10 0  0 0
10  0 

16 Rainier View Road 16 --- 0 North

0  0 
6 0  0 0

6  Chain Lake Road 0

  

6 0 0 10 0 0

6 16 10

Future with Project 396 1,014 617

Average Weekday 29 368 0 19 599 0

PM Peak Hour   

29 Chain Lake Road  0

375 0  0 0
346  0 

628 Rainier View Road 1,594 --- 0 North

19  0 
253 0  0 0

234  Chain Lake Road 0

  

234 368 0 346 599 0
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Pipeline Trips 77 189 112

Average Weekday 19 58 0 12 100 0
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2 Kelsey St @ Chain Lake Rd

Synchro ID: 2

Existing 400 955 555

Average Weekday 277 123 0 325 230 0

PM Peak Hour   

277 Chain Lake Road  0

Year:  1/31/18 418 0  0 0
136  0 

Data Source: TDG 929 Kelsey Street 1,280 --- 0 North

325  5 U-turn 0 
511 0  0 0

181  Chain Lake Road 0

  

181 123 0 136 230 0

307 676 369

3 U-Turn

Future without Project 614 1,508 894

Average Weekday 423 191 0 528 366 0

PM Peak Hour   

423 Chain Lake Road  0

Year: 2028 595 0  0 0
Growth Rate = 2.0% 166  0 

Years of Growth = 10 1,350 Kelsey Street 1,905 --- 0 North

Total Growth = 1.218994 528  6 U-turn 0 
754 0  0 0

221  Chain Lake Road 0

  

221 191 0 166 366 0

415 951 536
4 U-Turn

Total Project Trips 6 16 10

Average Weekday 5 1 0 7 3 0

PM Peak Hour   
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12 Kelsey Street 16 --- 0 North

7  0 U-turn 0 
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0 U-Turn
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Average Weekday 428 192 0 535 369 0

PM Peak Hour   

428 Chain Lake Road  0
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166  0 

1,362 Kelsey Street 1,921 --- 0 North

535  6 U-turn 0 
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221  Chain Lake Road 0
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416 955 539
4 U-Turn

Pipeline Trips 127 344 217

Average Weekday 86 41 0 132 86 0

PM Peak Hour   
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RAFFIC

CITY OF MONROE

SKY VIEW RIDGE
44 NEW SINGLE-FAMILY UNITS

IBSONG T ONSULTANTSC TRAFFIC IMPACT STUDY
GTC #15-244
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RAFFIC

CITY OF MONROE

KLIER DEVELOPMENT
87 NEW SINGLE FAMILY

DWELLINGS

IBSONG T ONSULTANTSC TRAFFIC IMPACT STUDY
GTC #16-030
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RAFFIC

CITY OF MONROE

WORTHINGTON HEIGHTS
106 SINGLE FAMILY

DWELLINGS

IBSONG T ONSULTANTSC TRAFFIC IMPACT STUDY
GTC #16-171
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RAFFIC

CITY OF MONROE

RASPBERRY HILL
25 NEW SINGLE FAMILY

DWELLINGS

IBSONG T ONSULTANTSC TRAFFIC IMPACT STUDY
GTC #16-165
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RAFFIC

CITY OF MONROE

CLOTHIER SHORT PLAT
6 NEW SINGLE FAMILY

DWELLINGS

IBSONG T ONSULTANTSC TRAFFIC IMPACT STUDY
GTC #17-167
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2 Short Plats North of Easton
Cove Trip Generation

Eaglemont 7
GTC #18-042

PM Peak-Hour

New PM Peak Hour Trips New PM Peak Hour Trips

In Out Total In Out Total

100% 94 6 4 9.90 100% 94 6 4 10

1% 0.94 0.06 0.04 0.10 51% 48.14 3.18 1.87 5.05

2% 1.89 0.12 0.07 0.20 52% 49.09 3.24 1.90 5.15
3% 2.83 0.19 0.11 0.30 53% 50.03 3.31 1.94 5.25
4% 3.78 0.25 0.15 0.40 54% 50.98 3.37 1.98 5.35
5% 4.72 0.31 0.18 0.50 55% 51.92 3.43 2.01 5.45
6% 5.66 0.37 0.22 0.59 56% 52.86 3.49 2.05 5.54
7% 6.61 0.44 0.26 0.69 57% 53.81 3.56 2.09 5.64
8% 7.55 0.50 0.29 0.79 58% 54.75 3.62 2.12 5.74
9% 8.50 0.56 0.33 0.89 59% 55.70 3.68 2.16 5.84

10% 9.44 0.62 0.37 0.99 60% 56.64 3.74 2.20 5.94
11% 10.38 0.69 0.40 1.09 61% 57.58 3.81 2.23 6.04
12% 11.33 0.75 0.44 1.19 62% 58.53 3.87 2.27 6.14
13% 12.27 0.81 0.48 1.29 63% 59.47 3.93 2.31 6.24
14% 13.22 0.87 0.51 1.39 64% 60.42 3.99 2.34 6.34
15% 14.16 0.94 0.55 1.49 65% 61.36 4.06 2.38 6.44
16% 15.10 1.00 0.59 1.58 66% 62.30 4.12 2.42 6.53
17% 16.05 1.06 0.62 1.68 67% 63.25 4.18 2.45 6.63
18% 16.99 1.12 0.66 1.78 68% 64.19 4.24 2.49 6.73
19% 17.94 1.19 0.70 1.88 69% 65.14 4.31 2.53 6.83
20% 18.88 1.25 0.73 1.98 70% 66.08 4.37 2.56 6.93
21% 19.82 1.31 0.77 2.08 71% 67.02 4.43 2.60 7.03
22% 20.77 1.37 0.81 2.18 72% 67.97 4.49 2.64 7.13
23% 21.71 1.44 0.84 2.28 73% 68.91 4.56 2.67 7.23
24% 22.66 1.50 0.88 2.38 74% 69.86 4.62 2.71 7.33
25% 23.60 1.56 0.92 2.48 75% 70.80 4.68 2.75 7.43
26% 24.54 1.62 0.95 2.57 76% 71.74 4.74 2.78 7.52
27% 25.49 1.68 0.99 2.67 77% 72.69 4.80 2.82 7.62
28% 26.43 1.75 1.02 2.77 78% 73.63 4.87 2.85 7.72
29% 27.38 1.81 1.06 2.87 79% 74.58 4.93 2.89 7.82
30% 28.32 1.87 1.10 2.97 80% 75.52 4.99 2.93 7.92
31% 29.26 1.93 1.13 3.07 81% 76.46 5.05 2.96 8.02
32% 30.21 2.00 1.17 3.17 82% 77.41 5.12 3.00 8.12
33% 31.15 2.06 1.21 3.27 83% 78.35 5.18 3.04 8.22
34% 32.10 2.12 1.24 3.37 84% 79.30 5.24 3.07 8.32
35% 33.04 2.18 1.28 3.47 85% 80.24 5.30 3.11 8.42
36% 33.98 2.25 1.32 3.56 86% 81.18 5.37 3.15 8.51
37% 34.93 2.31 1.35 3.66 87% 82.13 5.43 3.18 8.61
38% 35.87 2.37 1.39 3.76 88% 83.07 5.49 3.22 8.71
39% 36.82 2.43 1.43 3.86 89% 84.02 5.55 3.26 8.81
40% 37.76 2.50 1.46 3.96 90% 84.96 5.62 3.29 8.91
41% 38.70 2.56 1.50 4.06 91% 85.90 5.68 3.33 9.01
42% 39.65 2.62 1.54 4.16 92% 86.85 5.74 3.37 9.11
43% 40.59 2.68 1.57 4.26 93% 87.79 5.80 3.40 9.21
44% 41.54 2.75 1.61 4.36 94% 88.74 5.87 3.44 9.31
45% 42.48 2.81 1.65 4.46 95% 89.68 5.93 3.48 9.41
46% 43.42 2.87 1.68 4.55 96% 90.62 5.99 3.51 9.50
47% 44.37 2.93 1.72 4.65 97% 91.57 6.05 3.55 9.60
48% 45.31 3.00 1.76 4.75 98% 92.51 6.12 3.59 9.70
49% 46.26 3.06 1.79 4.85 99% 93.46 6.18 3.62 9.80

50% 47.20 3.12 1.83 4.95 100% 94.40 6.24 3.66 9.90

% %
New
ADT

New
ADT
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RAFFIC

CITY OF MONROE

KESTREL RIDGE
30 NEW SINGLE FAMILY

DWELLINGS

IBSONG T ONSULTANTSC TRAFFIC IMPACT STUDY
GTC #18-042
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Level of Service Calculations 
 



Barajas Development (18-319) Existing Conditions
1: Chain Lake Road & Rainier View Road SE PM Peak-Hour

Gibson Traffic Consultants, Inc. [SPF] HCM 6th TWSC
H:\2018\18-319\Synchro\Existing Conditions - PM.syn

Intersection
Int Delay, s/veh 2.6

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 6 102 130 409 254 8
Future Vol, veh/h 6 102 130 409 254 8
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 200 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 89 89 89 89
Heavy Vehicles, % 1 1 1 1 2 2
Mvmt Flow 7 113 146 460 285 9
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1042 290 294 0 - 0
          Stage 1 290 - - - - -
          Stage 2 752 - - - - -
Critical Hdwy 6.41 6.21 4.11 - - -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 2.209 - - -
Pot Cap-1 Maneuver 256 752 1273 - - -
          Stage 1 762 - - - - -
          Stage 2 468 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 227 752 1273 - - -
Mov Cap-2 Maneuver 227 - - - - -
          Stage 1 674 - - - - -
          Stage 2 468 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 11.6 2 0
HCM LOS B
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1273 - 666 - -
HCM Lane V/C Ratio 0.115 - 0.18 - -
HCM Control Delay (s) 8.2 - 11.6 - -
HCM Lane LOS A - B - -
HCM 95th %tile Q(veh) 0.4 - 0.7 - -

D - 1



SITE LAYOUT
Site: 2 [2018 Existing Conditions]

Chain Lake Road at N Kelsey Street
Site Category: (None)
Roundabout

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GIBSON TRAFFIC CONSULTANTS | Created: Wednesday, December 12, 2018 10:48:20 AM
Project: H:\2018\18-319\Sidra\Chain Lake Rd at Kelsey St.sip8

D - 2



MOVEMENT SUMMARY
Site: 2 [2018 Existing Conditions]

Chain Lake Road at N Kelsey Street
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Chain Lake Road (NB)
3u U 3 3.0 0.397 14.2 LOS B 2.7 68.8 0.63 0.71 0.63 35.2
3 L2 146 3.0 0.397 12.0 LOS B 2.7 68.8 0.63 0.71 0.63 34.5
8 T1 247 3.0 0.397 6.7 LOS A 2.7 68.8 0.63 0.71 0.63 34.6
Approach 397 3.0 0.397 8.7 LOS A 2.7 68.8 0.63 0.71 0.63 34.5

North: Chain Lake Road (SB)
4 T1 132 3.0 0.369 5.3 LOS A 2.7 68.1 0.46 0.54 0.46 36.2
14 R2 298 3.0 0.369 5.2 LOS A 2.7 68.1 0.46 0.54 0.46 35.2
Approach 430 3.0 0.369 5.2 LOS A 2.7 68.1 0.46 0.54 0.46 35.5

West: N Kelsey Street (EB)
5u U 5 3.0 0.248 12.3 LOS B 1.6 40.7 0.35 0.62 0.35 34.4
5 L2 349 3.0 0.248 10.1 LOS B 1.6 40.7 0.35 0.62 0.35 33.8
12 R2 195 3.0 0.120 3.8 LOS A 0.0 0.0 0.00 0.47 0.00 36.8
Approach 549 3.0 0.248 7.9 LOS A 1.6 40.7 0.23 0.57 0.23 34.8

All Vehicles 1376 3.0 0.397 7.3 LOS A 2.7 68.8 0.42 0.60 0.42 34.9

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
Intersection and Approach LOS values are based on average delay for all movements (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GIBSON TRAFFIC CONSULTANTS | Processed: Wednesday, December 12, 2018 10:47:47 AM
Project: H:\2018\18-319\Sidra\Chain Lake Rd at Kelsey St.sip8
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Barajas Development (18-319) 2028 Baseline Conditions
1: Chain Lake Road & Rainier View Road SE PM Peak-Hour

Gibson Traffic Consultants, Inc. [SPF] HCM 6th TWSC
H:\2018\18-319\Synchro\2028 Baseline Conditions - PM.syn

Intersection
Int Delay, s/veh 9.2

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 228 336 599 368 29
Future Vol, veh/h 19 228 336 599 368 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 200 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 89 89 89 89
Heavy Vehicles, % 1 1 1 1 2 2
Mvmt Flow 21 253 378 673 413 33
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1859 430 446 0 - 0
          Stage 1 430 - - - - -
          Stage 2 1429 - - - - -
Critical Hdwy 6.41 6.21 4.11 - - -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 2.209 - - -
Pot Cap-1 Maneuver 81 627 1120 - - -
          Stage 1 658 - - - - -
          Stage 2 222 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 54 627 1120 - - -
Mov Cap-2 Maneuver 54 - - - - -
          Stage 1 436 - - - - -
          Stage 2 222 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 45.9 3.5 0
HCM LOS E
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1120 - 345 - -
HCM Lane V/C Ratio 0.337 - 0.795 - -
HCM Control Delay (s) 9.8 - 45.9 - -
HCM Lane LOS A - E - -
HCM 95th %tile Q(veh) 1.5 - 6.7 - -

D - 4



SITE LAYOUT
Site: 2 [2028 Baseline Conditions]

Chain Lake Road at N Kelsey Street
Site Category: (None)
Roundabout

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GIBSON TRAFFIC CONSULTANTS | Created: Wednesday, December 12, 2018 10:49:19 AM
Project: H:\2018\18-319\Sidra\Chain Lake Rd at Kelsey St.sip8
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MOVEMENT SUMMARY
Site: 2 [2028 Baseline Conditions]

Chain Lake Road at N Kelsey Street
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Chain Lake Road (NB)
3u U 4 3.0 0.722 21.9 LOS C 9.0 231.5 0.96 1.10 1.36 32.0
3 L2 178 3.0 0.722 19.6 LOS B 9.0 231.5 0.96 1.10 1.36 31.4
8 T1 394 3.0 0.722 14.4 LOS B 9.0 231.5 0.96 1.10 1.36 31.4
Approach 576 3.0 0.722 16.0 LOS B 9.0 231.5 0.96 1.10 1.36 31.4

North: Chain Lake Road (SB)
4 T1 205 3.0 0.597 6.0 LOS A 5.8 148.5 0.68 0.61 0.68 35.6
14 R2 455 3.0 0.597 5.9 LOS A 5.8 148.5 0.68 0.61 0.68 34.7
Approach 660 3.0 0.597 5.9 LOS A 5.8 148.5 0.68 0.61 0.68 35.0

West: N Kelsey Street (EB)
5u U 6 3.0 0.432 12.9 LOS B 3.4 87.6 0.54 0.66 0.54 34.0
5 L2 568 3.0 0.432 10.6 LOS B 3.4 87.6 0.54 0.66 0.54 33.4
12 R2 238 3.0 0.146 3.8 LOS A 0.0 0.0 0.00 0.47 0.00 36.8
Approach 812 3.0 0.432 8.7 LOS A 3.4 87.6 0.38 0.61 0.38 34.3

All Vehicles 2048 3.0 0.722 9.8 LOS A 9.0 231.5 0.64 0.75 0.75 33.6

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
Intersection and Approach LOS values are based on average delay for all movements (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GIBSON TRAFFIC CONSULTANTS | Processed: Wednesday, December 12, 2018 10:47:47 AM
Project: H:\2018\18-319\Sidra\Chain Lake Rd at Kelsey St.sip8
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Barajas Development (18-319) 2028 Future with Development Conditions
1: Chain Lake Road & Rainier View Road SE PM Peak-Hour

Gibson Traffic Consultants, Inc. [SPF] HCM 6th TWSC
H:\2018\18-319\Synchro\2028 Future with Development Conditions - PM.syn

Intersection
Int Delay, s/veh 9.9

Movement EBL EBR NBL NBT SBT SBR
Lane Configurations
Traffic Vol, veh/h 19 234 346 599 368 29
Future Vol, veh/h 19 234 346 599 368 29
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None - None
Storage Length 0 - 200 - - -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 90 90 89 89 89 89
Heavy Vehicles, % 1 1 1 1 2 2
Mvmt Flow 21 260 389 673 413 33
 

Major/Minor Minor2 Major1 Major2
Conflicting Flow All 1881 430 446 0 - 0
          Stage 1 430 - - - - -
          Stage 2 1451 - - - - -
Critical Hdwy 6.41 6.21 4.11 - - -
Critical Hdwy Stg 1 5.41 - - - - -
Critical Hdwy Stg 2 5.41 - - - - -
Follow-up Hdwy 3.509 3.309 2.209 - - -
Pot Cap-1 Maneuver 79 627 1120 - - -
          Stage 1 658 - - - - -
          Stage 2 217 - - - - -
Platoon blocked, % - - -
Mov Cap-1 Maneuver 52 627 1120 - - -
Mov Cap-2 Maneuver 52 - - - - -
          Stage 1 430 - - - - -
          Stage 2 217 - - - - -
 

Approach EB NB SB
HCM Control Delay, s 49.2 3.6 0
HCM LOS E
 

Minor Lane/Major Mvmt NBL NBT EBLn1 SBT SBR
Capacity (veh/h) 1120 - 343 - -
HCM Lane V/C Ratio 0.347 - 0.82 - -
HCM Control Delay (s) 9.9 - 49.2 - -
HCM Lane LOS A - E - -
HCM 95th %tile Q(veh) 1.6 - 7.1 - -
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SITE LAYOUT
Site: 2 [2028 Future Conditions w Development]

Chain Lake Road at N Kelsey Street
Site Category: (None)
Roundabout

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GIBSON TRAFFIC CONSULTANTS | Created: Wednesday, December 12, 2018 10:49:30 AM
Project: H:\2018\18-319\Sidra\Chain Lake Rd at Kelsey St.sip8
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MOVEMENT SUMMARY
Site: 2 [2028 Future Conditions w Development]

Chain Lake Road at N Kelsey Street
Site Category: (None)
Roundabout

Movement Performance - Vehicles
Demand Flows 95% Back of QueueMov

ID 
Turn Deg.

Satn
Average

Delay  
Level of
Service

Prop.  
Queued

Effective 
Stop Rate

Aver. No.
Cycles

Average
Speed  Total HV Vehicles Distance

veh/h % v/c sec veh ft mph
South: Chain Lake Road (NB)
3u U 4 3.0 0.732 22.4 LOS C 9.4 240.0 0.97 1.12 1.39 31.7
3 L2 178 3.0 0.732 20.1 LOS C 9.4 240.0 0.97 1.12 1.39 31.2
8 T1 397 3.0 0.732 14.8 LOS B 9.4 240.0 0.97 1.12 1.39 31.2
Approach 580 3.0 0.732 16.5 LOS B 9.4 240.0 0.97 1.12 1.39 31.2

North: Chain Lake Road (SB)
4 T1 206 3.0 0.603 6.0 LOS A 5.9 151.5 0.69 0.62 0.69 35.6
14 R2 460 3.0 0.603 5.9 LOS A 5.9 151.5 0.69 0.62 0.69 34.7
Approach 667 3.0 0.603 5.9 LOS A 5.9 151.5 0.69 0.62 0.69 34.9

West: N Kelsey Street (EB)
5u U 6 3.0 0.438 12.9 LOS B 3.5 89.6 0.54 0.66 0.54 34.0
5 L2 575 3.0 0.438 10.7 LOS B 3.5 89.6 0.54 0.66 0.54 33.3
12 R2 238 3.0 0.146 3.8 LOS A 0.0 0.0 0.00 0.47 0.00 36.8
Approach 819 3.0 0.438 8.7 LOS A 3.5 89.6 0.38 0.61 0.38 34.3

All Vehicles 2066 3.0 0.732 10.0 LOS A 9.4 240.0 0.65 0.75 0.77 33.5

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings 
dialog (Site tab).
Roundabout LOS Method: Same as Signalised Intersections.
Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.
Intersection and Approach LOS values are based on average delay for all movements (v/c not used).
Roundabout Capacity Model: SIDRA Standard.
SIDRA Standard Delay Model is used. Control Delay includes Geometric Delay.
Gap-Acceptance Capacity: SIDRA Standard (Akçelik M3D).
HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.

SIDRA INTERSECTION 8.0 | Copyright © 2000-2018 Akcelik and Associates Pty Ltd | sidrasolutions.com
Organisation: GIBSON TRAFFIC CONSULTANTS | Processed: Wednesday, December 12, 2018 10:47:48 AM
Project: H:\2018\18-319\Sidra\Chain Lake Rd at Kelsey St.sip8

D - 9



 

1 

Office Use:  DR#_________ 

 

 
 

ENGINEERING DESIGN AND 
DEVELOPMENT STANDARDS  

 
DEVIATION REQUEST 

 
 

City of Monroe 
806 West Main Street 
Monroe, WA  98272 

Phone: 360-794-7400  
Fax: 360-794-4007 
www.monroewa.gov 

 

DEVIATION FROM STANDARDS 
Request to deviate from the following design elements (please check all that apply): 

Design Standards:      Clearing/Grading      Water Facilities       Sanitary Sewer 
Facilities 

     Streets      Other 

Surface Water Management:       Erosion & 
Sediment Control      Storm Facilities       Minimum 

Requirements      Other  

Engineering Construction Standards:       Construction 
Standards      Standard Details      Other   

 

PROJECT INFORMATION 

Project Name:___________________________________________ Date:______________________ 

Project Number: 

Project Address:____________________________________________________ Zip:____________ 
Related Applications: 

Parcel No(s):_______________________________________________________________________  
  

ENGINEER Received 

Company Name:_________________________________________ Phone:____________________  

Contact Person:_________________________________ Email:_____________________________  

Address:__________________________ City:________________ State:_________ Zip:_________  
  

OWNER 

Name:___________________________________________________       Individual          Corporation         Partnership          LLC 

Contact Person:_____________________________ Phone:__________________ Email:________________________________ 

Address:___________________________________ City:_________________________ State:____________ Zip:____________ 
 

APPLICANT 

      Owner             Owner Agent              Contractor            Engineer            Architect           Other:____________________________ 

Company Name:___________________________________________________________________________________________ 

Contact Person:_____________________________ Phone:__________________ Email:________________________________ 

Address:___________________________________ City:_________________________ State:____________ Zip:____________ 
 

 
I certify that I have read this application and declare under penalty of perjury that the information contained herein is 
correct and complete.  I am either the owner of the property on this permit application or I represent the owner as signified 
above and am acting with the owner’s full knowledge and consent. 
 
 
Signature:______________________________ Printed Name:__________________________ Date:______________ 
 

     

    

   

    

      

X

X

Belmont Terrace PRD 5/13/19

18830 134th Street SE, Monroe, WA

28063600101900

98272

CPH Consultants 425-285-2390
Matt Hough, PE matt@cphconsultants.com

11431 Willows Road NE, #120 Redmond WA 98052

Mateo & Bella Barajas X

21020 Calhoun Road Monroe WA 98272

X

CPH Consultants

Matt Hough, PE 425-285-2390 matt@cphconsultants.com

11431 Willows Road NE, #120 Redmond WA 98052

425-239-8462Mateo Barajas

Matthew Hough 5/13/19

Leigh Anne
Stamp

Leigh Anne
Typewritten Text
ATTACHMENT #15
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ENGINEERING DESIGN AND DEVELOPMENT STANDARDS 

DEVIATION REQUEST 
 

A. Deviation Request: 
1. Identify the engineering standard(s) proposed for deviation (include section or drawing numbers): 

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

2. Describe the deviation request, including reasons for the request and why the applicable engineering 
standard cannot be met.  Include site-specific details as applicable. 

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 

B. Justification:  Deviation requests must include supporting information showing compliance with the 
following criteria: 

3. Describe how the deviation will still achieve the intent of the engineering standard: 

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

4. Describe how the deviation will not adversely affect road safety or operation: 

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

5. Describe how the deviation will provide substantially equivalent environmental protection: 

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

6. Describe how the deviation will not adversely affect road maintenance and associated costs: 

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

This Deviation Request proposes a modified roadway section from City of Monroe Public Works Design and

Development Standards (PWDDS) standard drawing 303A for the on-site private roads (PAT1, PAT2, and PAT3).

This Deviation Request proposes a private road section of 20 feet of reverse crown pavement in a 20-foot wide private

tract, with a 5-foot at-grade sidewalk behind the pavement on at least one side for the on-site private roads (PAT1, PAT2,

and PAT3). This request allows additional space behind the back of sidewalk to facilitate on-site grading.

This Deviation Request will not adversely affect road maintenance and associated costs because the proposed modified

road section maintains the same pavement and sidewalk widths as standard drawing 303A and reduces the amount of

catch basin inlets.

This Deviation Request will provide substantially equivalent environmental protection because the proposed modified road

section maintains the same widths of pavement and sidewalk as standard drawing 303A, no additional impervious surface is

proposed. The reverse crown pavement section is a more efficient design since fewer catch basins and less storm drainage

pipe will be required.

This Deviation Request will not adversely affect road safety or operation because the proposed modified road section

maintains all the neccessary road elements, including the same pavement and sidewalk widths as standard drawing 303A.

This Deviation Request will achieve the intent of the engineering standard because the proposed modified road section

maintains the same widths of pavement and sidewalk as standard drawing 303A. PAT1 proposes sidewalk on only the west

side of the road which fronts Lots 4 - 7. Sidewalk does not appear necessary along the east side of PAT1 because there is

only the side yard for Lot 8 east of PAT1.
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7. Describe how the deviation will not adversely affect aesthetic appearance of roads or property: 

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

 ________________________________________________________________________________________  

  

This Deviation Request will not adversely affect aesthetic appearance of the roads or property. The proposed modified

road section will provide slightly more "green" space along the length of the private roads since the proposed road section

does not include curbs.
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C. Recommendation: 
 Approved 

 Denied 

 Modified Approval  ________________________________________________________________  

 _____________________________________________________________________________________  

 _____________________________________________________________________________________  

 _____________________________________________________________________________________  

 

Conditions: 

 

DESIGN & CONSTRUCTION DIVISION STAFF RECOMMENDATION: 
 
 

 ______________________________________  
Development Engineer/Designee            Date 

 
D. Decision: 
 

PUBLIC WORKS DEPARTMENT AUTHORIZATION: 
 

 Concur with recommendation 
 Remand to Staff 

 
 

 ______________________________________  
City Engineer                                          Date 
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January 29, 2019 
 
D.R. Horton, America’s Builder 
Attn: Jennifer Reiner 
11241 Slater Avenue NE, #200 
Kirkland, WA 98033 
 
RE: Existing Conditions Report for Snohomish County Parcel 28063600101900 
 
Wetland Resources, Inc. (WRI) conducted a site investigation on December 14, 2018 to locate 
jurisdictional wetlands and streams on and in the vicinity of the subject property, located at 18830 
134th St SE in the City of Monroe, WA. The subject site is rectangular in shape and is comprised 
of one parcel (Snohomish County Parcel 28063600101900), further located as a portion of Section 
36, Township 28N, Range 6E, W.M.  The site is located within the French Creek sub-basin of the 
Snohomish watershed (Water Resources Inventory Area 7). 
 
 

 
 Aerial view of the subject property (not to scale) 

  

Leigh Anne
Typewritten Text
ATTACHMENT #16
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The subject property is approximately 4.77-acres, located in an urban residential setting, south of 
the Snohomish County/City of Monroe border. The investigation area is currently developed in 
the north half of the site, with a single-family residence (SFR), garage, and associated infrastructure. 
Topography across the subject property generally slopes to the south. In the northern portion of 
the subject property, where the SFR is located, these slopes are more gradual (approximately 8 
percent), becoming steeper (approximately 14 percent) in the southern region. 
 
 
1.0 REVIEW OF PUBLICLY AVAILABLE INFORMATION  
 
Prior to conducting the site reconnaissance, publicly available information was reviewed to gather 
background information on the subject property and the surrounding area in regards to wetlands, 
streams, and other critical areas.  These sources include the following: 
 
• United States Fish and Wildlife Service (USFWS) National Wetlands Inventory (NWI): NWI 

does not show any wetlands or streams on the subject property.  
 

• USDA/Natural Resources Conservation Service (NRCS) Web Soil Survey: The Web Soil 
Survey indicates that the subject property is underlain by Tokul gravelly medial loam, 0 to 8 
and 8 to 15 percent slopes.  Soils located in the investigation area are similar to this series.  

 
• Washington Department of Fish and Wildlife (WDFW) SalmonScape Interactive Mapping 

System: The SalmonScape interactive map shows the closest mapped feature to be an 
unnamed, non-fish habitat tributary to French Creek, over 1,000 feet northwest of the subject 
property. 

• WDFW Priority Habitat and Species (PHS) Interactive Map: PHS does not map any features 
in the vicinity of the subject property.  

 
• Washington Department of Natural Resources (WA DNR) Forest Practices Application 

Mapping Tool (FPAMT):  This resource mirrors the results of SalmonScape, showing no 
features on-site and a non-fish stream (tributary to French Creek) over 1,000 feet off-site to the 
northwest. 

 
• Snohomish County PDS Map Portal: The PDS Map Portal mirrors the results of the previous 

resources, showing no features on-site and a non-fish stream (tributary to French Creek) over 
1,000 feet off-site to the northwest. 

 
 
2.0 DETERMINATION METHODOLOGY 
 
The ordinary high water marks (OHWM) of streams and waterbodies, if present, were identified 
using the methodology described in: Determining the Ordinary High Water Mark for Shoreline Management 
Act Compliance in Washington State (Anderson et al 2016). 
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Wetland areas, if present, were determined using the routine determination approach described in 
the Corps of Engineers Wetlands Delineation Manual (Environmental Laboratory 1987) and the 
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: Western 
Mountains, Valleys, and Coast Region (Version 2.0) (U.S. Army Corps of Engineers 2010).  Under 
the routine methodology, the process for making a wetland determination is based on three steps:  
 

1.) Examination of the site for hydrophytic vegetation (species present and percent cover); 
 

2.) Examination of the site for hydric soils; 
 

3.) Determining the presence of wetland hydrology 
 
2.1 HYDROPHYTIC VEGETATION CRITERIA 
The Corps Manual and 2010 Regional Supplement define hydrophytic vegetation as “the 
assemblage of macrophytes that occurs in areas where inundation or soil saturation is either 
permanent or of sufficient frequency and duration to influence plant occurrence.”  Field indicators 
are used to determine whether the hydrophytic vegetation criteria have been met.  Examples of 
these indicators include, but are not limited to, the rapid test for hydrophytic vegetation, a 
dominance test result of greater than 50%, and/or a prevalence index score less than or equal to 
3.0. 
 
2.2 SOILS CRITERIA AND MAPPED DESCRIPTION 
The manuals define hydric soils as those that formed under conditions of saturation, flooding, or 
ponding long enough during the growing season to develop anaerobic conditions in the upper part. 
Field indicators are used for determining whether a given soil meets the definition for hydric soils. 
 
The Tokul gravelly medial loam series is described as moderately deep, moderately well 
drained soil on till plains. This soil formed in glacial till and volcanic ash. Typically, the surface is 
covered with a mat of leaves, twigs, and decomposed litter about two inches thick. The surface 
layer is dark brown gravelly loam about 4 inches thick. The subsoil is brown, strong brown, and 
dark yellowish-brown gravelly loam about 18 inches thick. A hardpan is at a depth of about 31 
inches. Permeability of this soil is moderate above the hardpan and very slow through it. Available 
water capacity is moderate. Included in this unit are areas of soils that have slopes of more than 8 
percent, McKenna and Norma soils in depressional areas along drainageways on till plains, Terric 
Medisaprists in depressional areas on till plains, Winston and Pastik soils on terraces and outwash 
plains, and Ragnar soils on outwash plains. Included areas make up about 25 percent of the total 
acreage. McKenna and Norma soils are listed as hydric on the Hydric Soils List for Washington 
State. 
 
2.3 HYDROLOGY CRITERIA 
The 2010 Regional Supplement defines wetland hydrology as “areas that are inundated (flooded 
or ponded) or the water table is less than or equal to 12 inches below the soil surface for 14 or more 
consecutive days during the growing season at a minimum frequency of 5 years in 10.” During the 
early growing season, wetland hydrology determinations are made based on physical observation 
of surface water, a high-water table, or saturation in the upper 12 inches. Outside of the early 



 

Wetland Resources, Inc.   Barajas 
January 29, 2019  WRI #18384 4 

growing season, wetland hydrology determinations are made based on physical evidence of recent 
inundation or saturation (i.e. water marks, surface soil cracks, water-stained leaves). 
 
2.3.1 Precipitation Analysis  
Available precipitation data was collected from the Monroe, WA (AgACIS for Snohomish County) 
weather station for the months of August through December. According to the Monroe, WA 
weather station data, based on WETS table analysis, the period prior to the December 2018 site 
investigation by WRI (October through November, 2018) was normal.  
 
In the short-term, preceding WRI’s December 14, 2018 investigation, there were 2 significant rain 
events on December 9 and 11, 2018. In these two days, rain fall was 3.4 to 4.7 times the normal 
level of precipitation.  Although significant rainfall had occurred preceding the site visit, none of 
the areas across the site had saturated soils or met hydric soil indicators.  Which indicates that 
water capacity for the on-site soils is very low.  The property was not found to meet wetland criteria 
on the basis of wetland soils and hydrology.  
 
 
3.0 RESULTS 
 
Vegetation on the subject property includes, red alder (Alnus rubra; FAC), shore pine (Pinus contorta; 
FAC), Himalayan blackberry (Rubus armeniacus; FAC), creeping buttercup (Ranunculus repens; FAC), 
hairy cat’s ear (Hypochaeris radicata; FACU), and isolated patches of reed canarygrass (Phalaris 
arundinacea; FACW). Multiple soils samples were gathered across the subject property. Generally, 
in the upper layer, soils are a very dark grayish brown (10YR 3/2) and a gravelly sandy loam 
texture. In the sublayer, soils are generally dark brown to dark yellowish brown (10YR 3/4, 10YR 
3/3) with varying degrees (5 to 7 percent) of strong brown and dark yellowish brown (7.5YR 4/6, 
10YR 4/6) redoximorphic features, and a sandy loam texture. No evidence of hydrology was 
present at the time of the December 2018 site investigation. 
 
Based on the results of the site visits, no wetlands or streams were identified within the investigation 
area. No off-site wetlands or streams were noted within 300 feet of the subject property.  
Development of the subject property will not impact any critical areas or their buffers.   
 
 
USE OF THIS REPORT 
 
This Existing Conditions Report is supplied to D.R. Horton, America’s Builder as a means of 
determining the presence of on-site and nearby critical areas as required by the City of Monroe.  
This report is based largely on readily observable conditions and, to a lesser extent, on readily 
ascertainable conditions.  No attempt has been made to determine hidden or concealed conditions. 
 
The laws applicable to critical areas are subject to varying interpretations and may be changed at 
any time by the courts or legislative bodies.  This report is intended to provide information deemed 
relevant in the applicant's attempt to comply with the laws now in effect. 
 
This report conforms to the standard of care employed by ecologists.  No other representation or 
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warranty is made concerning the work or this report and any implied representation or warranty 
is disclaimed. 
 
 
 
Wetland Resources, Inc. 
 

 
 
Jeff Mallahan  
Senior Ecologist 
 
 
Enclosure:  Reconnaissance Map (Sheet 1/1) 
        USACE Data Sheets (S1-S4) 
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US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 

Project/Site: City/County:   Sampling Date:

Applicant/Owner:   State:   Sampling Point: 

Investigator(s):   Section, Township, Range: 

Landform (hillslope, terrace, etc.):  Local relief (concave, convex, none):   Slope (%): 

Subregion (LRR):   Lat:    Long:    Datum: 

Soil Map Unit Name:   NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology   significantly disturbed?    Are “Normal Circumstances” present?   Yes     No 

Are Vegetation , Soil , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No 
Hydric Soil Present?  Yes    No 
Wetland Hydrology Present? Yes    No 

Is the Sampled Area 
within a Wetland?      Yes    No 

Remarks: 

VEGETATION – Use scientific names of plants. 
Absolute    Dominant  Indicator 

Tree Stratum   (Plot size: )  % Cover    Species?    Status   

1. 

2. 

3. 

4. 

   = Total Cover 
Sapling/Shrub Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

   = Total Cover 
Herb Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

   = Total Cover 
Woody Vine Stratum   (Plot size: ) 

1. 

2. 

   = Total Cover 
% Bare Ground in Herb Stratum 

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:     (A) 

Total Number of Dominant 
Species Across All Strata:     (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:    (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:       Multiply by: 
OBL species    x 1 = 

FACW species    x 2 = 

FAC species    x 3 = 

FACU species    x 4 = 

UPL species    x 5 = 

Column Totals: (A) (B)

    Prevalence Index  = B/A = 
Hydrophytic Vegetation Indicators: 

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic 
Vegetation 
Present?  Yes     No 

Remarks: 

18384 Barajas Monroe / Snohomish 12/14/18

DR Horton WA S1

JM, EC S38, T28N, R06E

hillslope slope 10

LRR-A 47.8742433 -121.9778681 NAD83

Tokul gravelly medial loam, 8 to 15 percent slopes none

✔

✔

✔

✔

✔
✔

In shallow depression on slope above house #2

5m^2

3m^2

Rubus armeniacus 100 Y FAC

100
1m^2

0
3m^2

0
100

1

1

100

0

0

0

0

0

0 0

✔

✔



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

SOIL    
                                                   Sampling Point: 

     

  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Very Shallow Dark Surface (TF12) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Other (Explain in Remarks) 
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type:________________________________ 
     Depth (inches):________________________ 

 

 

Hydric Soil Present?     Yes     No  
Remarks: 

     

 

 

 

 

HYDROLOGY 
Wetland Hydrology Indicators:   

Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches): 

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    Yes     No      Depth (inches): 

     

    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

     

 

 
Remarks: 

     

 

 

S1

0-6 7.5YR 3/2 100 Gravelly sandy loam

6-16 10YR 3/4 100 Sandy Loam

16+ 10YR 3/4 95 7.5YR 4/6 5 C M Sandy Loam

✔

✔

✔

✔ ✔



US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 

Project/Site: City/County:   Sampling Date:

Applicant/Owner:   State:   Sampling Point: 

Investigator(s):   Section, Township, Range: 

Landform (hillslope, terrace, etc.):  Local relief (concave, convex, none):   Slope (%): 

Subregion (LRR):   Lat:    Long:    Datum: 

Soil Map Unit Name:   NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology   significantly disturbed?    Are “Normal Circumstances” present?   Yes     No 

Are Vegetation , Soil , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No 
Hydric Soil Present?  Yes    No 
Wetland Hydrology Present? Yes    No 

Is the Sampled Area 
within a Wetland?      Yes    No 

Remarks: 

VEGETATION – Use scientific names of plants. 
Absolute    Dominant  Indicator 

Tree Stratum   (Plot size: )  % Cover    Species?    Status   

1. 

2. 

3. 

4. 

   = Total Cover 
Sapling/Shrub Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

   = Total Cover 
Herb Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

   = Total Cover 
Woody Vine Stratum   (Plot size: ) 

1. 

2. 

   = Total Cover 
% Bare Ground in Herb Stratum 

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:     (A) 

Total Number of Dominant 
Species Across All Strata:     (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:    (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:       Multiply by: 
OBL species    x 1 = 

FACW species    x 2 = 

FAC species    x 3 = 

FACU species    x 4 = 

UPL species    x 5 = 

Column Totals: (A) (B)

    Prevalence Index  = B/A = 
Hydrophytic Vegetation Indicators: 

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic 
Vegetation 
Present?  Yes     No 

Remarks: 

18384 Barajas Monroe / Snohomish 12/14/18

DR Horton WA S2

JM, EC S38, T28N, R06E

hillslope slope 10

LRR-A 47.8742433 -121.9778681 NAD83

Tokul gravelly medial loam, 8 to 15 percent slopes none

✔

✔

✔

✔

✔
✔

Downslope of S1 on shelf on slope

5m^2

Pinus contorta 5 Y FAC

5
3m^2

Rubus armeniacus 100 Y FAC

100
1m^2

0
3m^2

0
100

2

2

100

0

0

0

0

0

0 0

✔

✔



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

SOIL    
                                                   Sampling Point: 

     

  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Very Shallow Dark Surface (TF12) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Other (Explain in Remarks) 
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type:________________________________ 
     Depth (inches):________________________ 

 

 

Hydric Soil Present?     Yes     No  
Remarks: 

     

 

 

 

 

HYDROLOGY 
Wetland Hydrology Indicators:   

Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches): 

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    Yes     No      Depth (inches): 

     

    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

     

 

 
Remarks: 

     

 

 

S2

0-8 10YR 3/2 100 Gravelly Sandy Loam

8-16 10YR 3/3 95 7.5YR 4/6 5 C M Sandy Loam

✔

✔

✔

✔ ✔



US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 

Project/Site: City/County:   Sampling Date:

Applicant/Owner:   State:   Sampling Point: 

Investigator(s):   Section, Township, Range: 

Landform (hillslope, terrace, etc.):  Local relief (concave, convex, none):   Slope (%): 

Subregion (LRR):   Lat:    Long:    Datum: 

Soil Map Unit Name:   NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology   significantly disturbed?    Are “Normal Circumstances” present?   Yes     No 

Are Vegetation , Soil , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No 
Hydric Soil Present?  Yes    No 
Wetland Hydrology Present? Yes    No 

Is the Sampled Area 
within a Wetland?      Yes    No 

Remarks: 

VEGETATION – Use scientific names of plants. 
Absolute    Dominant  Indicator 

Tree Stratum   (Plot size: )  % Cover    Species?    Status   

1. 

2. 

3. 

4. 

   = Total Cover 
Sapling/Shrub Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

   = Total Cover 
Herb Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

   = Total Cover 
Woody Vine Stratum   (Plot size: ) 

1. 

2. 

   = Total Cover 
% Bare Ground in Herb Stratum 

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:     (A) 

Total Number of Dominant 
Species Across All Strata:     (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:    (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:       Multiply by: 
OBL species    x 1 = 

FACW species    x 2 = 

FAC species    x 3 = 

FACU species    x 4 = 

UPL species    x 5 = 

Column Totals: (A) (B)

    Prevalence Index  = B/A = 
Hydrophytic Vegetation Indicators: 

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic 
Vegetation 
Present?  Yes     No 

Remarks: 

18384 Barajas Monroe / Snohomish 12/14/18

DR Horton WA S3

JM, EC S38, T28N, R06E

hillslope slope 10

LRR-A 47.8742433 -121.9778681 NAD83

Tokul gravelly medial loam, 8 to 15 percent slopes none

✔

✔

✔

✔

✔
✔

Edge of disturbed soil area

5m^2

Alnus rubra 10 Y FAC

10
3m^2

Rubus armeniacus 15 Y FAC

15
1m^2

Ranunculus repens 65 Y FAC

Agrostis sp. 10 N FAC

Hypocharis radicata 10 N FACU

Plantago lanceolata 5 N FACU

Holcus lanatus Trace N FAC

90
3m^2

0
10

3

3

100

0

0

0

0

0

0 0

✔

✔



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

SOIL    
                                                   Sampling Point: 

     

  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Very Shallow Dark Surface (TF12) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Other (Explain in Remarks) 
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type:________________________________ 
     Depth (inches):________________________ 

 

 

Hydric Soil Present?     Yes     No  
Remarks: 

     

 

 

 

 

HYDROLOGY 
Wetland Hydrology Indicators:   

Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches): 

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    Yes     No      Depth (inches): 

     

    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

     

 

 
Remarks: 

     

 

 

S3

0-6 10YR 3/2 100 Gravelly Sandy Loam

6-12 10YR 3/3 93 10YR 4/6 7 C M Sandy Loam

✔

✔

✔

✔ ✔



US Army Corps of Engineers Western Mountains, Valleys, and Coast – Version 2.0 

WETLAND DETERMINATION DATA FORM – Western Mountains, Valleys, and Coast Region 

Project/Site: City/County:   Sampling Date:

Applicant/Owner:   State:   Sampling Point: 

Investigator(s):   Section, Township, Range: 

Landform (hillslope, terrace, etc.):  Local relief (concave, convex, none):   Slope (%): 

Subregion (LRR):   Lat:    Long:    Datum: 

Soil Map Unit Name:   NWI classification: 

Are climatic / hydrologic conditions on the site typical for this time of year?  Yes     No   (If no, explain in Remarks.) 

Are Vegetation , Soil , or Hydrology   significantly disturbed?    Are “Normal Circumstances” present?   Yes     No 

Are Vegetation , Soil , or Hydrology  naturally problematic?  (If needed, explain any answers in Remarks.) 

SUMMARY OF FINDINGS –  Attach site map showing sampling point locations, transects, important features, etc. 

Hydrophytic Vegetation Present? Yes    No 
Hydric Soil Present?  Yes    No 
Wetland Hydrology Present? Yes    No 

Is the Sampled Area 
within a Wetland?      Yes    No 

Remarks: 

VEGETATION – Use scientific names of plants. 
Absolute    Dominant  Indicator 

Tree Stratum   (Plot size: )  % Cover    Species?    Status   

1. 

2. 

3. 

4. 

   = Total Cover 
Sapling/Shrub Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

   = Total Cover 
Herb Stratum   (Plot size: ) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

   = Total Cover 
Woody Vine Stratum   (Plot size: ) 

1. 

2. 

   = Total Cover 
% Bare Ground in Herb Stratum 

Dominance Test worksheet: 
Number of Dominant Species   
That Are OBL, FACW, or FAC:     (A) 

Total Number of Dominant 
Species Across All Strata:     (B) 

Percent of Dominant Species 
That Are OBL, FACW, or FAC:    (A/B) 

Prevalence Index worksheet: 
       Total % Cover of:       Multiply by: 
OBL species    x 1 = 

FACW species    x 2 = 

FAC species    x 3 = 

FACU species    x 4 = 

UPL species    x 5 = 

Column Totals: (A) (B)

    Prevalence Index  = B/A = 
Hydrophytic Vegetation Indicators: 

  Rapid Test for Hydrophytic Vegetation 

  Dominance Test is >50% 

  Prevalence Index is ≤3.01 

  Morphological Adaptations1 (Provide supporting 
            data in Remarks or on a separate sheet) 

  Wetland Non-Vascular Plants1 

  Problematic Hydrophytic Vegetation1 (Explain) 
1Indicators of hydric soil and wetland hydrology must 
be present, unless disturbed or problematic. 

Hydrophytic 
Vegetation 
Present?  Yes     No 

Remarks: 

18384 Barajas Monroe / Snohomish 12/14/18

DR Horton WA S4

JM, EC S38, T28N, R06E

hillslope slope 10

LRR-A 47.8742433 -121.9778681 NAD83

Tokul gravelly medial loam, 8 to 15 percent slopes none

✔

✔

✔

✔

✔
✔

Top of slope, inside reed canarygrass patch

5m^2

0
3m^2

Rubus armeniacus 55 Y FAC

55
1m^2

Phalaris arundinacea 95 Y FACW

Cirsium arvense 5 N FAC

100
3m^2

0
0

2

2

100

0

0

0

0

0

0 0

✔

✔



US Army Corps of Engineers                      Western Mountains, Valleys, and Coast – Version 2.0 

SOIL    
                                                   Sampling Point: 

     

  

Profile Description:  (Describe to the depth needed to document the indicator or confirm the absence of indicators.) 
 Depth                    Matrix                                           Redox Features                              
 (inches)      Color (moist)               %      Color (moist)                 %         Type1       Loc2         Texture                             Remarks                           

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  

     

       

     

       

     

     

     

    

     

     

     

     

     

     

     

    

     

  
1Type:  C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.         2Location:  PL=Pore Lining, M=Matrix. 
Hydric Soil Indicators:  (Applicable to all LRRs, unless otherwise noted.) Indicators for Problematic Hydric Soils3: 

  Histosol (A1)   Sandy Redox (S5)   2 cm Muck (A10) 
  Histic Epipedon (A2)   Stripped Matrix (S6)   Red Parent Material (TF2) 
  Black Histic (A3)   Loamy Mucky Mineral (F1) (except MLRA 1)   Very Shallow Dark Surface (TF12) 
  Hydrogen Sulfide (A4)   Loamy Gleyed Matrix (F2)   Other (Explain in Remarks) 
  Depleted Below Dark Surface (A11)   Depleted Matrix (F3) 
  Thick Dark Surface (A12)   Redox Dark Surface (F6) 3Indicators of hydrophytic vegetation and 
  Sandy Mucky Mineral (S1)    Depleted Dark Surface (F7)      wetland hydrology must be present, 
  Sandy Gleyed Matrix (S4)   Redox Depressions (F8)      unless disturbed or problematic. 

Restrictive Layer (if present): 
     Type:________________________________ 
     Depth (inches):________________________ 

 

 

Hydric Soil Present?     Yes     No  
Remarks: 

     

 

 

 

 

HYDROLOGY 
Wetland Hydrology Indicators:   

Primary Indicators (minimum of one required; check all that apply)                                                           Secondary Indicators (2 or more required) 

  Surface Water (A1)   Water-Stained Leaves (B9) (except MLRA   Water-Stained Leaves (B9) (MLRA 1, 2, 
  High Water Table (A2)             1, 2, 4A, and 4B)             4A, and 4B) 
  Saturation (A3)   Salt Crust (B11)   Drainage Patterns (B10) 
  Water Marks (B1)    Aquatic Invertebrates (B13)   Dry-Season Water Table (C2) 
  Sediment Deposits (B2)    Hydrogen Sulfide Odor (C1)   Saturation Visible on Aerial Imagery (C9) 
  Drift Deposits (B3)    Oxidized Rhizospheres along Living Roots (C3)   Geomorphic Position (D2) 
  Algal Mat or Crust (B4)   Presence of Reduced Iron (C4)   Shallow Aquitard (D3) 
  Iron Deposits (B5)   Recent Iron Reduction in Tilled Soils (C6)   FAC-Neutral Test (D5) 
  Surface Soil Cracks (B6)   Stunted or Stressed Plants (D1) (LRR A)   Raised Ant Mounds (D6) (LRR A) 
  Inundation Visible on Aerial Imagery (B7)   Other (Explain in Remarks)   Frost-Heave Hummocks (D7) 
  Sparsely Vegetated Concave Surface (B8) 

Field Observations: 
Surface Water Present? Yes     No      Depth (inches): 

     

    

Water Table Present?  Yes     No      Depth (inches): 

     

    

Saturation Present?    Yes     No      Depth (inches): 

     

    
(includes capillary fringe) 

 
 
 
Wetland Hydrology Present?    Yes     No  

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available: 

     

 

 
Remarks: 

     

 

 

S4

0-12 10YR 3/2 95 7.5YR 4/6 5 C M Gravelly Sandy Loam

12-18 10YR 3/4 93 7.5YR 4/6 7 C M Sandy Loam

✔

✔

✔

✔

✔ ✔
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